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In this typical instrumented open loop ch ‘al feed 
system, a flow recorder transmits electrical sig 

in proportion to main line flow, to a variable spew 
drive which automatically varies pumping spe 
in proportion to flow. Variable speed drives » 
also available for pneumatic control sysies 








Milton Roy Controlled ¥, 

Pump with dial adjustme) 
stroke length and variable 

drive, controlled by a pneu PU 
positioner receiving air signa 

3 to 15 psi, preportional 7 


Accuracy within + 1% 










is the key to precise ratio control j 
2 
with Controlled Volume Pumps 
AS 
Milton Roy Controlled Volume Pumps meter liquids These pumps conserve chemicals, since they bolt 
in measured volumes against a positive pressure meter and pump the exact amount of chemicis 
differential between suction and discharge... with an needed in a process. They save space and installatim 
accuracy within + 1%. costs, since surge and mixing tanks can be small, and as 
i imi a inherent 
As a ratio controller, the Controlled Volume Pump ee ee eliminated. These nd other 5 
k “ar , ie advantages are not available in most types of fv 
ratios the flow of additive to a varying main line ‘ : 
. : instrumentation. 
flow or process unit. A flow meter signals the rate of 
flow to the pump, which automatically regulates its Write for Bulletin 1253, ‘‘Controlled Volume Pump 
pumping speed in correct proportion. in Process Instrumentation.” 
Capacity of Controlled Volume Pumps varies with MILTON Roy Company, Manufacturing Engineers, 
the diameter of the plunger, length of the plunger 1300 East Mermaid Lane, Philadelphia 18, Pa. 
stroke, and plunger stroking speed. Stroke length 
and speed can be automatically or manually adjusted 
to process requirements. 
iniften O “4 | 
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NSTRUMENT makers are using 

more and more Johnson pivots. 
Maybe you're one of them and can tell 
how many Johnson pivots are held in 
the teaspoon above. 


There's a prize! No world beater, but a 
handy transistor portable radio to the 
closest guesser. In case of ties, earliest 
postmark will qualify. 


But you needn't guess when you need 
precision pivots, accurately machined, 
scientifically hardened and polished to 
a metallographic finish. Direct your 
inquiry to Johnson for satisfaction. 


Mail your estimate of the number of 
pivots in this regular teaspoon now to 
qualify for the prize. A postcard will do. 


Welton V. 
«J ohnson 


Engineering Company, Inc. 


Dogo pe 


precision miniature parts 


95 SUMMIT AVENUE 
SUMMIT 5, NEW JERSEY 


LA 1162 
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Exchanger Dynamics. Here’s a story (page 230) 
with a two-phase history. Phase one: Two of the 
authors, Bruce Hainsworth and Vincent Tivy, of Fox- 
boro, determined to study the frequency response and 
control dynamics of a common heat exchanger. 
Faced with a tedious, lengthy study by conventional 
methods, they proposed use of computer simulation. 
Phase two: To assist with the complex math and 
simulation, Dr. Henry Paynter, professor of mechani- 
cal engineering at MIT and president, Pi-Square En- 
gineering Company, was called in. The analog com- 
puter simulation produced such interesting results 
and possibilities, that it was made a major part of the 
story. This straight-forward report is of value to 
those many instrument engineers who contemplate 
making frequency studies of their own processes. 


Thermocouple Speed. In designing temperature 
probes for high performance in “tight’’ control loops, 
it is essential that the ervact behavior of the sensing 
element itself be completely understood. Most of the 
probes currently used in General Motors’ jet-engine 
testing and control are thermocouples. This article 
(page 219) was written by Robert J. Moffat of G-M’s 
Research Staff to summarize the tests he designed 
and carried out on bare-wire couple junctions. After 
U. S. Army service as Medical Corps photographer, 
Bob entered Michigan U in 1948. Upon graduation, 
he went to G-M Research, where he is now Senior Re- 
search Engineer on Applied Thermometry. Bob is 
currently working on an MS in Mechanical Engineer- 
ing at Wayne State U. His hobbies range from 
amateur theatricals to skin diving. 


Maintaining Atomic Plant Instruments. The author 
of this article (page 236) probably has as much ex- 
perience in his subject as anyone, anywhere. For 
W. A. Richards began this work at Hanford over 
13 years ago, which is almost all there is in atomic 
plant history. The article (page 236) was originally 
intended for the ISA Annual Conference, but could 
not be cleared in time by AEC. So here is the very 
latest on down-to-earth service information in the 
rapidly growing atomic-process field. Bill Richards 
graduated in ME from Colorado U, went to duPont 
in instrumentation and was switched to Hanford in 
1944. He was a charter member of ISA’s Richland 
Section, president in 1955-56, and is now alternate 
chairman of RP-25. 


Improved Schlieren System. One of the primary 
data-taking methods in high-speed aerodynamic test- 
ing is the Schlieren. The system flexibility is much 


(Please turn to page 8A) 


News and Views about Feature Articles and Autho, 








Vincent V. Tivy 





Henry M. Paynter 


, 





Robert J. Moffat 





W. A. Richards 


ISA Journ 















































OF 


June 1 








Easiest, most economical way 


eS to leak-test your product 





Sworth 


CEC’S 24-210 
LEAK DETECTOR 





Tivy 


Unlimited applications 
in leak detection 





Now you can test your product for vacuum seal, or 
locate leaks in any pressurized system with pinpoint 
precision and practical economy. CEC’s 24-210 gives 
you highly sensitive leak detection and long, trouble- 
free service. Compact and highly simplified, this low- 
cost, mass-spectrometer-type instrument detects leaks 
sO minute that 50 years would be required for | cc to 
escape. Easy, convenient operation requires no spe- 
cial training or experience. Just plug into a 115-volt, 
60-cycle line. Find out how fast the CEC 24-210 Leak 
Detector pays for itself. For detailed information con- 
tact your nearby CEC field office or write for Bulletin 
CEC 1830-X22. 
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Primary parts of the Librascope 
Ball and Disc Integrator are a rotat- 
ing input disc (X), two counter- 
rotating steel balis enclosed in a 
carriage (Y), and an output cylinder 
(Z). The cylinder speed is proportion- 
al to the product of the disc speed 
and the ball carriage position. The 
disc speed and ball carriage position 
can be continuously variable. 
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LIBRASCOPE 


BALL and DISC 
IN'TEGRATOR 


A precise, instrument-size 
mechanical integrating element or 
variable speed drive 


Useful as a mathematical tool for 
speed multiplying, speed ratio com- 
puting and flow rate totalizing. Also 
fire control and automatic feedback 


applications. 
ee oe 
OR eee 
Starting torque, no load . . 2 in. oz. 
Output torque 2 in. oz. max. 
Carriage travel + %,” from zero 
ia 


Precision As high as 0.01% at 


stated output torque 


Write for Catalog 


ee - 
IBRASCOPE 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


808 WESTERN AVENUE © GLENDALE, CALIFORNIA 
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improved if magnification can be easily and quickly 
changed. A lense method for doing this, which ob- 
viates the need for moving the major system ele- 
ments, is reported in this story (page 216). Inas- 
much as this is a common problem throughout the in- 
dustry, this article will be of high interest to all 
aerodynamic test engineers. Author George H. Blount 
has an MS in physics from UCLA and was a Los 
Alamos staff member. In UCLA’s Test Center, he 
headed windtunnel instrumentation. Recently, he 
associated with Bendix Aviation Pacific Div. Author 
G. M. Jordan is a Cal Tech grad, worked for U. S. 
Naval Ordnance Test Station and presently is en- 
gaged in windtunnel instrumentation in which he 
developed a _ high-accuracy, continuous, mass-flow 
meter. 


Oak Ridge Reactor Control. For our lead article 
this month, the ISA Journal features (page 206) the 
first published report on the instrumentation of the 
OR experimental reactor. As the man responsible for 
instrumentation and control of the ORR, author W. F. 
Mruk has had a major voice in setting the reactor 
control policy at Oak Ridge. Out of this authoritative 
experience, Mruk presents detailed information “to 
those persons interested in reactor controls in order 
to advance the state of the art.” Mruk holds a BS 
in EE from Carnegie Tech, an MS in physics from 
Pitt, and is working toward a Ph.D. at Tennessee U. 
On the homeside, he listens to hi-fi recordings and 
plays violin in a quartet with his wife who is an 
accomplished professional violinist. 


Handling Flight Test Data. Handling of flight test 
data had become a severe bottleneck in evaluating 
new Grumman Aircraft plane designs. Therefore, Dr. 
Ralph H. Tripp, Head, and R. L. McConaughy of 
jrumman’s Instrumentation Department developed a 
policy (see page 226) that all data should be analyzed 
immediately during flight. Then the ground test crew 
can advise the pilot of the results of his maneuvers 
so that he can safely proceed to the next more severe 
condition. Tripp was born a Montana cattle rancher, 
studied at Union College, Helena, Drake University in 
DeMoines, and received a Ph.D. from Iowa State in 
math. He started with Grumman in 1942, heading a 
group on flutter and vibration, later expanded to in- 
clude all flight measurement. Ralph is an ardent 
ISA supporter, being chairman of New York Sec- 
tion’s mid-winter symposium, and vice president of 
ISA District I. 


New Uses for Spectrometers. In this article (page 
212) three members of CEC’s Systems Division, J. K. 
Walker, W. D. Schultz and C. K. Hines review several 
new applications for mass spectrometers which were 
developed by their Company in the past year. Be- 
cause these applications were made in such diversified 
fields as jet-engine testing and atomic energy, this 
article should stimulate many readers to discover new 
uses for the mass spectrometer in their own indus- 
try. Jack Walker, who heads the group, began with 
an M.A. at Indiana U, was a destroyer gunnery officer 
in the Korean war and has worked for Socony-Vacuum 
in analytical instrumentation. His hobby—tropical 
gardening; his family—three redheaded daughters. 
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No need returning the Model 622 for thermoelement 
replacement; nor wiring a new one in. A spare element, 
or one immediately available for the individual instru- 
ment, can be instantly plugged in. Replacement units are 
furnished with correction curves to maintain the guaran- 
teed high accuracy with original scale calibration. This is 
just one of several exclusive design features which make 
Model 622 more convenient, more flexible in use. And 
coupled with its proved high accuracy and stability, it 
remains the outstanding favorite for all high frequency 
problems.. Available as thermo milliammeters and thermo 
voltmeters; and thermo ammeters, (external thermoele- 
ment type). Also as d-c voltmeters, millivoltmeters, milli- 
ammeters, microammeters, electrolysis volt-millivoltme- 
ters, and as high accuracy rectifier type a-c instruments. 
Write for bulletin A20. Weston Electrical Instrument 
Corp., Newark 12, N.J. 
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Selecting the Right Flowmeter, 
outstanding service to the th 
of instrument engineers who 
select and specify flowmeters, 
Shapcott, flowmeter expert of 
and Porter, has written a 
select” article for our July 
explains in simple terms the 
classes of flowmeters, and the 
and drawbacks of each. Then, tg 
selection easy, he reduced al] 
to chart form. And to top it 
graphs dollars vs flow per m 
you can approximate costs, too! 
data is so useful and practical] 
rs) will present it as an 11” x 24” 
chart which you can tear out 
under your desk-top glass, tape 
wall, or file in your notebook. Thi, 
an ISA Journal exclusive—don't nig 
it! 
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BARTON 214 
DIFFERENTIAL PRESSURE TRANSMITTER 


WHEN MODERNIZING 
YOUR INSTRUMENTATION 
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Nuclear Chemical Plant Contrdl, } 
an early issue, we will present ani 
portant article on instrumentation g 
the first chemical plant ever builty 
purify the fuel stream of a h 
neous reactor. The chief differm 
between control of this nuclear 
cal plant and an ordinary in 
process is not in the variables # 
are measured, but in the unusual, 
ditions under which the inst 
must perform — high radiation & 
inaccessible primary elements, 
rate safety requirements for 0 
and maintenance people. The story 
cludes several illustrations showingi 
detail the many special transducn > 
level probes, thermocouples, panei 
ete., designed and built at Oak Rite 
to solve the special problems of th 
pioneer plant. The authors, R. ¥ 
Adams and C. S. Lisser, of Oak Ride 
National Laboratories, explain also th 
principles and reasoning behind th 
instrument and control policy whid 
has been developed at ORNL. 










The Model 214 D.P. TRANSMITTER incor- 


porates the newest features for accurate, depend- 






able performance in the precise measurement of 






flow, liquid level and /or differential pressure. Trans- 






mits with high speed and sensitivity, and low air con- 






Co = C3 


sumption, yet is very stable, unaffected by over-range, 





and is virtually immune tovibration,temperature and 



























pulsation. Ranges from 0-20” W.C. to 0-400” W.C. and Th 
S.W.P. to 6000 psig. For further information request Bulletin i wom 9 
214-1 or contact Barton Sales Engineers in principal cities. ba 
. Instrument Department Organi as 

tion. Coming soon in the ISA Joum# pel 

will be a story by Rollin H. Briggs an 

Dow Chemical on how to organi # noi 

A R T 0 N instrument department. Out of IB Inc 

years of experience as superintendett eve 

of Dow’s instrumentation, Briggs @ all 

MODEL 199 MODEL 200 MODEL 202 MODEL 211-234 MODEL 23 tails how to set up the departmetl cov 
INDICATOR RECORDER FLOW SWITCHES CONTROLLER how to select good people to staff it, wil 

how to develop training courses, an me 

how to up grade the men as they = cor 


ture in experience and skill. Included 
too, will be a detailed chart of an idee 
instrument department organizatio 
showing lines of contact with ole 
plant departments. To assist in 


sonnel administration, Briggs inclulé 


BAR oO a iIinS TRUM™MENT a sample of the Instrument ey 
ati ‘he This 
q T 1 Rating Chart used by Dow. 
lt Ai alt dn Man 2s article which will be of immedialt Gen 
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ONLY NLS GIVES YOU 
THE RELIABILITY OF 
OIL BATH SWITCHING 


The BIG difference that can’t be explained away is 
the exclusive NLS oil immersing principle in digital 
instrument stepping switch lubrication! Sealed in a 
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bath of specially refined oil, these electrical contacts 

as well as their driving mechanisms never need 

periodic disassembly for lubrication; constant accuracy, trouble-free operation 
and longer life are the results. NLS originated the automatic digital voltmeter and 
now manufactures a wide line of related electrical measurement instruments. 
Inch-high illuminated numerals provide high speed readings easily understood 
even by unskilled personnel. Automatic data recording equipment is available for 
all voltage or resistance measurement units. The NLS line of digital instruments 
covers the full range of engineering and scientific applications in this field. We 
will meet your most exacting requirements for electrical measurement instru- 
mentation. Please write our home office at Del Mar Airport, California, or 
contact our representative nearest you. 


Originators of the Digital Voltmeter 


non-linear systems, inc. 


Del Mar, San Diego County, Calif. 
Phone: SKyline 5-1134 





MODEL 451 
General Purpose Volt- 
Meter—For display or 
Tecording of +0.001 to 
+999.9 volts DC. 


Digital Ohmmeters « AC-DC Converters + Data Reduction 
Systems + Digital Readouts + Peak Reader Systems 

¢ Binary Decimal Converters + Digital Recording Systems 
101 
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NLS AT CONVAIR, SAN DIEGO 
Approximately 100 NLS digital instruments 
are currently conserving precious engineering 
time at Convair, San Diego. They are used in 
conjunction with analog computors and auto- 
matic test equipment for testing electronics and 
electrical parts in the receiving department 
and for inspection of completed electronic 
assemblies in production. They are also used 
as master meters for meter and other equip- 
ment calibration in the general laboratory, 


NON-LINEAR SYSTEMS, INC 

Dept. A-557, De! Mar Airport, Del Mar, Calif 

Please send technical information on: 

[] AC or DC voltmeters [1] ohmmeters 

[} analog-to-digital [_] automatic testing 
converters systems 


NAME . —_ 





COMPANY 


ADDRESS . — 


, ZONE___ 








b What’s New in the Industry 


Thomas J. Watson, Jr., president of International 
Business Machines Corporation, announced that 
the corporation filed a registration statement May 
1 with the Securities and Exchange Commission 
offering capital stock to its stockholders. The 
offering of $200 million will be the first public 
financing by IBM since 1925. Subscription price 
and final ratio will be determined prior to offering. 


Leonard W. Cronkhite, vice president of Baird- 
Atomic Inc., told an audience of Japanese scien- 
tists, industrialists and government officials in 
Tokyo on May 14 that both the United States and 
Japan share the same light of hope for the future. 
Cronkhite, whose address was delivered in Japa- 
nese, said, “The great new forces which science 
has now given us may well bring that welfare and 
prosperity which all nations should inherit from 
the earth, the seas and the skies.” 


High school and college students, bored with solv- 
ing detailed mathematical problems “by hand,” 
will be cheered by a prediction made by William J. 
Morlock, general manager of G-E’s Technical 
Products Department, that computers may soon 
be placed in every school math class. But there’s 
a catch to it—the time saved will be used to learn 
more math fundamentals. Morelock said that 
rapidly-approaching mass production of compu- 
ters will bring the machines within the budget of 
every school board. 


Fresh food for the men in the front lines, without 
need of refrigeration, may become a routine part 
of the Army’s future. Sigurd F. Varian, president 
of Varian Associates, stated that delivery of an 
electron accelerator at the U. S. Army’s new food 
radiation center in Stockton, Calif., is scheduled 
for October 1958. The Stockton plant will test 
ionizing radiation instead of heat to kill bacteria 
and to preserve food packages up to 6” thick with- 
out refrigeration. Varian holds contracts for 3 
linear accelerators valued at $1 million. 


. 


On the home front, experiments with a second 
method of food preservation have gotten underway. 
Dr. David A. Copson, manager of Raytheon Manu- 
facturing Company’s food laboratory, revealed at 
the 17th annual convention of Food Technologists 
in Pittsburgh, May 14, that he is experimentally 
using a microwave technique to preserve fresh 
and cooked foods. This technique will allow foods 
to be stored in a kitchen cabinet or on the grocer’s 
shelf without refrigeration. “It’s still in the 
laboratory stage,” he said, “but the new process is 
expected to make available, normally perishable 
meats, fish, fruits and vegetables in unfrozen form 
the year round without substantial loss of flavor, 
texture or nutrient value.” 
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Flying by means of “electronic road maps,” hg}, 
copters can now operate completely on instry. 
ments in cities, the open country or in remote 
areas, such as off-shore oil drilling sites. Aviatig, 
experts recently watched blind-flight demonsty,. 
tions, held by Bell Helicopter Corp. and the Paci 
Division of Bendix Aviation Corp. at the By 
plant, which prove the helicopter can make fq 
use of its unique flying abilities regardless g 
weather and visibility. 


A long-secret class of super-radars now guides the 
Navy’s Terrier missiles. Subject of speculatig 
during President Eisenhower’s recent trip on the 
“Canberra,” were the massive, turret-like ante. 
nae for the new radars. They were developed fy 
the Navy by the Sperry Gyroscope Co. Says Reg 
Admiral F. Withington, chief of the Navy; 
Bureau of Ordinance, “Terrier radars provide th 
Navy with added punch and power through ip 
creased accuracy and range.” 


Bell Telephone Laboratories announced, April §4 
new experimental device called the “data subset” 
which will enable business machines to “talk” 
directly to one another at a speed of about 1,00) 
words a minute. Printed matter could be sent ove 
telephone lines at a speed of 16 times that of cm 
ventional teletypewriters. The “data subset” give 
accurate transmission among wide varieties @ 
information processing machines, electronic com 
puters, electric typewriters or adding machine 
The lab model, now about typewriter size, is & 
pected to be much smaller when transistorized. 


Members of the Scientific Apparatus Makers As 
ciation themselves, invest nearly three times mor 
per sales dollar in research and development tha 
the national average—or nearly 5 cents out @ 
every dollar vs the national average of 2 cents, @ 
cording to retiring SAMA president H. F. Dever. 
“Our own industry’s progress in R&D is constant 
ly helping to solve problems in science, industy 
and engineering,” he continued. ‘This emphasi 
on new products and applications for existing 
products continues to open new frontiers.” 


One of America’s largest electronic computer 
manufacturing plants, Burroughs Corporations 
Tireman Avenue plant in Detroit, will more thal 
double its size within the next 30 days when (ik 
struction of a second manufacturing building 8 
completed. Edward W. Schening, plant manage, 
said that the present space will be boosted # 
220,000 square feet and that the number of & 
ployees will increase by 500 when in full produt 
tion. Most of Burrough’s production of electrom 
data processing and transmitting equipment # 
the SAGE system of continental air defense ® 
done in Detroit. 
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1. FIELD ENGINEERING. Bristol field engineers are 
ready to serve you from offices located throughout the 
United States and Canada. Years of training and experience 
in applying instruments in all types of plants enable them 
to recommend the equipment best suited for your job. They 
call at your plant, without obligation or cost, to assist you in 


planning proposed instrument installations. 


2. APPLICATION ENGINEERING. Our application 
engineering department includes specialists in every type of 
measuring OF controlling instrument. These men are com- 
pletely familiar with the abilities, limitations, and acces- 
sories of their particular specialty. And they know the meth- 
ods of installation and operation that assure the best possible 


performance. 


3. PROCESS SPECIALISTS. Process instrument experts, 
each a specialist in a particular industry, are ready to advise 
you on up-to-the-minute instrument systems for tough or 
unusual processes. Their correctly planned installations and 
accurately specified instruments save delivery and installa- 


tion time and make for successful operation. 


4. FIELD CHECK-UP SERVICE. A nation-wide staff of 
factory-trained, widely experienced Bristol service engineers 
gives you personal assistance in servicing your Bristol instru- 
ments. For a reasonable rate, they install, check, adjust, and 
inspect Bristol instruments in your plant. They are available 
on short notice—often within a few hours. Regardless of your 
location, Bristol service is “on call” at any time to help you 
get the most out of your Bristol instruments. 


5. PERIODIC CHECK-UP SERVICE. A systematic plan 
of preventive maintenance and repair is available to users 
of Bristol instruments to keep their equipment in good oper- 
ating condition. In this plan, a Bristol Service Engineer calls 
at regular intervals to inspect the instruments and make 
minor repairs before serious wear or damage can take place. 
These preventive measures guard against breakdowns at 


critical periods. 


6. FACTORY REPAIR SERVICE. Factory repair facili- 
ties at San Francisco, Los Angeles, Chicago, Houston, Watcr- 
bury, and Toronto are available to repair, recondition and 
remodel Bristol instruments. All phases of fabricating, test- 
ing, calibrating, repairing, and remodeling Bristol instru- 
ments are performed at these branch factories by trained 
workmen, experts through years of experience in our pro- 
duction methods. Only genuine Bristol parts are used. Each 
instrument reconditioned in any branch factory carries a 


new instrument warranty. 


7. FAST PARTS SERVICE. Service parts, such as may be 
needed in emergencies, are stocked by our branch offices. 
Everything possible is done to ship service parts and acces- 


sories promptly. 


These big extras you get with Bristol instruments are good rea- 
sons—over and above outstanding basic instrument quality —why 
every Bristol installation gives such high accuracy and precision 
performance over an extremely long service life. When you buy 
Bristol instruments you can get service when you want it, regardless 
of where you are located. To find out more about Bristol instruments 
or service, write: The Bristol Company, 129 Bristol Road, Waterbury, 


Connecticut. 6.75 





ment Engineering Data on the following subjects : 


Absolute pressure gauges Electric recorders 


Air-operated controllers Electrolysis survey recorders 
Automatic control instruments Electronic bridge instruments 
Barometers Electronic potentiometers 


Flow meters — Mechanical and 
Electric 


Bridge instruments 


Combustion safeguards — electronic 
—Pyrotrol 


Coordinated process control — 
Process automation 


Cycle controllers 
Draft gauges 


‘a 


Gauges — pressure, vacuum, draft, 
absolute pressure, liquid level 


Humidity controllers and recorders 
Liquid level gauges 


Load totalizing with Thermoverter* 





z WRITE FOR BRISTOL TECHNICAL DATA -reputed to be the most outstanding present-day source of Instru- 


Ask for information on the subject of interest to you. We'll be glad to send it. 


™ 


Metameter * Telemeters Recorder charts 


Motion, operation, running-count Resistance thermometers 


and running-time recorders Smoke density recorders 


Production recorders Specific gravity instruments 


pH control instruments Speed recorders 


Pneumatic transmission systems; Telemetering instruments 


: * 
Metagraphic and Metavane Thermocouples, pyrometer tubes 


Potentiometers, electronic and accessories 
Pressure and vacuum gauges Thermometers 
Process control instrumentation Time-program controllers 


Valves, automatic 


*T.M. Reg. U. S. Pat. a 


Pyrometers 








BRISTOL 


TRAIL-BLAZERS 


IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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PALMER 


MERCURY ACTUATED 





DIAL THERMOMETERS 


in 3 types to suit any 
requirements 








PATENTED 


Full 41,” dial face. 
Stem can be placed 
at any angle and 
case can be rotated 
to any readable 
position. 


Rigid Stem Dial Ther- 
mometer tapered bulb, 
interchangeable with 
standard industrial ther- 
mometer separable socket. 
(As illustrated above.) 


Wall Mounted Dial 
Thermometer with 
flexible connecting ar- 
mor, Case adjustable to 
easy reading position. 





Flush Mounted Dial 
Thermometer for pan- 
el mounting with flex- 
ible connecting armor. 


All three types have a full 
4," dial face. 


for accuracy: Mercury actuated . . . Fully Com- 
pensated by Invar Compensaton. Guaranteed 
Accurate 1 scale division. 
for angularity: Can be adjusted to most read- 
able position at any angle desired. 
for readability: Bold Black Numbers ...11” of 
scale Reading Dial face can always be placed 
in easiest readable position. 
for interchangeability: Always specify 
“PALMER” Separable sockets as they are inter- 
changeable for Dial or Industrial type Ther- 
mometers. 

Write for Catalog Information 


6 ncn egguabdaaa INC 


> 
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What Price Reliability* 


by Angus A. MacDonald, Director of Engi 


Commercial and Industrial Electronics Dj 


IF YOUR NEIGHBORS accused you 
engineers of being thieves and traitors, 
you would undoubtedly be shocked and 
would certainly protest your  inno- 
cence. Start preparing your case, for 
you stand accused if you have in any 
way contributed to the present state of 


poor reliability in electronic equip- 
ment. Untold millions of dollars are 
being wasted annually due to our 


faulty practices in procurement, design 
and production of electronic devices. 

Unless a significant improvement is 
made in real reliability of electronic 
equipment, the growth of electronics 
in our economy is doomed to be self- 
limiting. 

There are four basic contributors to 
poor reliability in electronic equip- 
ment: 

1. Excessive detail in specifications 
for basically new equipment. 
Inadequate experience and train- 
ing of the design engineer. 

3. An inadequate product evaluation 


bo 


program prior to full-scale pro- 
duction. 
4. Lack of feedback from the user 


to the designer. 


1. Excessive Detail 

Where the purchase of new equip- 
ment is governed by specifications, 
such specifications usually are written 
around specific design details rather 
than performance requirements. And 
in writing detailed specifications, it is 
practically impossible to avoid require- 
ments which actually hurt reliability. 
For example, the specification of un- 
duly stringent size and form limits can 
lead to poor reliability through crowd- 
ing and overheating of the components. 
This is a sure path to poor reliability. 
Detailed equipment specifications, to 
some extent, also relieve the manufac- 
turer of responsibility for equipment 
performance and place this responsi- 
bility in the hands of the specification 
writer. 


2. Inadequate Experience 

The design engineer is the person 
most responsible for reliability. The 
engineer can be severely hampered by 
lack of information regarding the end 
use or field performance. It is almost 
impossible for an immature engineer 
to design a basically sound piece of 
equipment. However, even if he 
properly chooses all components, the 


*Excerpts from a speech to the Third National 
Symposium on Reliability and Quality Control, 
Washington, D. C 
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Motorola, Inc., 


Chicago, Illinois 


Ke 
yi 


basic design may still be unrel 

the design does not make ma 
use of system margins and g 
circuitry. It is necessary to dey 
considerable time and effort toward jp 
doctrinating new engineers in 
optimum design policies which @ 
gradually established in a mature ey 
tronics field. 


3. Inadequate Evaluation 

A fundamental factor in poor » 
liability is an inadequate product ev} 
uation program to check on the vali¢ 
ity of the basic design, rather than 
serve as a proving ground where fp 
damental design changes are tried ot 
It often happens that an evaluatiq 
program will show up not only com } 
ponent or design defects in new equip 
ment, but also defects which have « 
isted in older designs. Just recently 
we had a case where evaluation of; 
new design showed that the crystd 
oven in a transmitter was not reaching 
operating temperature in a —#t | 
ambient. The equipment had all bea 
previously evaluated and had fue 
tioned perfectly in the low temper 
ture. How can this happen? Iti 
always amazing to me how new pm 
lems continue to crop up in old @} 
signs running in continuous produc | 
tion. It is painfully apparent tha 
continuing product evaluation is vita 
to equipment reliability. 


4. No User Feedback 

Normally the equipment manulat 
turer assumes responsibility for it 
performance forced on him by cm 
petition. To show a profit, he mum 
produce a product which not only @ 
peals to the original purchaser, Mt 
also continues to provide perform ? 
equal to or better than compe 
equipment; the customer must 
















sold. So, leading manufact t 
achieve a high degree of matu 
their product with a_ well-orga 


feedback loop from the user to 
sign engineer. 

We recently had a case of poe 
liability in a particular tube 
which cropped up several years 
the tube had first been used. 
problem was found as a result ofa 
feedback. Failure of the tube 0@ 
was occurring due to vibration} 
was damaging other components # 
equipment. We found that the? 
manufacturer had changed tube 
construction and so weakened it ™™ 
early failures were frequent. 

(Please Turn to Page 18A) 
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THE MIDWESTERN 
561 
RECORDING 


OSCILLOGRAPH 


\ 
\ 
\ 
\ 


$61 SPECIFICATIONS 
Weight 15% Ibs. 
Dimensions. 6-11/32” x 5-3/16" x 9-3/16” 
No. of Channels 4 \ eliminate costly telemetering equipment in missile, 
Magazine Capacity. 95° DuPont Lino Writ #4 \ ad : ial : 
Recording Speed Range. 0.5” to 80” per sec. \ torpedo or similar testing. Its miniature size, extreme 
Trace Identification. Beam itterrupter Type \ 
Constant Acceleration Above 25 Gravities \ 
Shock Accelerations Above 1500 Gravities 
for 20 Milliseconds \ to be installed directly in the test vehicle, where 

Temperature —65°F to +165°F 
Altitude Up to 100,000’ above sea level \ it will record all data and will withstand 
Power Requirements 28 volts DC, * 
i 12 Amperes Maximum .* the high shocks and accelerations associated 

nectors: . 

Power WK-5-32S \_ with the test. 

Galvanometer FK-C32-32S 


CI NIDWESTERN 
cure) A | 


E 


This new recording oscillograph now makes it possible to 


ruggedness and high recording speeds allow it 
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***for blind transmitters 


Raised-Well Type 


Manometers 
Raised-well type manome- 
ters permit zero to be 
located at any specified 
point on the scale; with 
pressure readings upscale, 
vacuum readings down- 
scale; or in terms absolute. 
More details in Bulletin 
G-14. 





















Eye-witness verification of your non-indicating 
transmitters is simply, economically obtained 
with Meriam Manometers. 

Manometers will enable your operators to 
check calibrations at all times . . . to tune 
control set points more precisely . . . to 
visually “tread out” and log selected values 
more accurately . . . to continue operation 
during transmission interruptions. 

There are Meriam Manometers especially 
constructed for outdoor exposure; for working 
pressures up to 2000 psig. They can bring 
otherwise unattainable accuracy and 
reproducibility to your plant instrumentation. 
Only a manometer gives perfect reproducibility 
. .. and reads out to whatever sensitivity 

you require. And, manometer accuracy is for 
keeps . . . never requires recalibration. 
Centralized instrumentation, today, requires 
the back-up of manometers . . . out 

where the measurement begins. 


NEW 


+ + « complete and informative guide to 
manometer theory and practice as well 
as t dels for plant, field and 
laboratory use. Just ask for Bulletin G-14- 
The Meriam Instrument Company, 10920 
Madison Avenve, Cleveland 2, Ohio. 














MERIAN MANOMETERS 
always accurate 
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(Continued from Page 164) 
that in commercial markets, the many 
facturcy and not the user assumes 
sponsibility for the reliability of bis 
product. 


A Corrective Program 


What must be done, then, to achien 
a high degree of reliability in jy 
commercial and military electrogi 
equipment? We must establish a Dro 





gram which recognizes and Controls 
the fundamental factors influencing » | 
liability: 

1. Detailed specifications should pe 
mit sufficient latitude to achien 
the desired reliability. 

2. Top quality, experienced engi. 
neers should be responsible for 
new developments. 

3. Component evaluation and gel 
tion must be made with the ey 
use in mind. 

4. A specific program for equipmey 
evaluation prior to production ay 
continuing after must be est 
lished. 





First: unless you have a finished | 
piece of equipment which reliably pe | 
forms the task it was designed to & 
you should not write detailed specifie 
tions. Specifications which are wri | 
ten on new equipment to perform:} 
new task should specify the reliabilil 
required, giving the broadest possibk | 
interpretation on _ size, weight ai 
form. This permits the designer toi } 
corporate reliability as a prime m@ 
sideration in his design rather tha 
an afterthought. 

Second: the basic design polig 
should aim to achieve the maximm 
possible safety factors consistent wil 
economy and space. He should & 
tablish optimum basic designs ai 
then find out how to achieve the 
within the dollar budget. For thee 
reasons highly capable engineers a 
required for any fundamental desip 
project, even a small one. 

Third: as the basic design conceps} 
are established, component selectim} 
and evaluation play an important par 
in the over-all reliability. Componett j 
selection is affected by both in-plat} 
evaluation and feedback from similt} 
field uses. 

Finally: a specific program shoul 
be established for equipment evalit 
tion prior to production. And ify 
are really serious about high reliabil 
ity, you must set up a system of al 
tinuing feedback between the user alt 
the design engineer. 

To achieve the continuing feedbat 
loop and the benefits from well-quali 
fied engineers it will be necessary fo: 
military procurement to establish 0 
policies: 

a) Different types of electronic 
should be purchased on a contin 
ing competitive basis from? 
least two sources. Performalt 
should be evaluated as a result ¢ 
feedback from the actual user? 
the field. 

b) The soundness of the fundam® 
tal design should be establish 

(Please Turn to Page 22A) 
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Masoneilan Control Valves Pioneer in 





Design To Cut Downtime! 


Practical Engineering Builds In Features 
to Speed Servicing, Reduce Time Losses 


Practical engineering aims at reducing main- 
tenance to a minimum and speeding unavoid- 
able servicing. That’s one reason Masoneilan 
Valves find such widespread acceptance — 
they combine the economies of long life, low 
service costs and minimum downtime. 
Mason-Neilan pioneers many high C, de- 
sign features with the maintenance man in 
mind — making his job simpler and more 
speedily accomplished. Consider, for ex- 
ample, these ten ways in which proper design 


helps save important money. And for the full 


story on the complete line ask the office 


nearest you —or write 


MASON-NEILAN 


Division of Worthington Corporation 


29 NAHATAN STREET, NORWOOD, MASSACHUSETS 


a ae 
MASONEILAN 





Se 


Sales Offices or Distributors in the Following Cities: New York « Syracuse 
Chicago «+ St. Louis * Tulsa + Philadelphia + Houston + Pittsburgh 
Atlanta « Cleveland + Cincinnati + Kansas City « Phoenix « Detroit 
San Francisco + Louisville + Salt Lake City + El Paso + Albuquerque 

Charlotte + Los Angeles + Corpus Christi « Denver + Appleton 
Birmingham + New Orleans + Seattle 
Mason-Neilan Regulator Co., Lid., Montreal and Toronto 


(6) Split-ring, preformed packing assures long service, ease of replacement. (7) Motor is easily re- 
moved from bonnet without disturbing packing box. (8) Bolted packing box assures maximum seal 
with minimum friction; provides visual check on packing life. (9) Superfinished stems move freely, 
reduce packing box friction, increase packing life. (10) Interchangeability of trim parts assures 
accurate fit of replacements, speeds conversion for change of process. 
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MINIATURIZED CONNECTORS! 


AMPHENOL’s super-reliable Micro-Ribbons are now 
available in cable-to-chassis mountings. Providing all 
of the remarkable Micro-Ribbon advantages for this 
needed application, these new types feature cadmium- 
plated brass shells with clear chromate treatment, 
gold-over-silver plated contacts, diallyl 

phthalate dielectrics. 

If you are cramped for space, here is how these 
connectors work for you. The largest cable-to-chassis 
pair contain 50 contacts—yet, mated, measure 
only 3.8 square inches! 

At 5 amps Micro-Ribbon connectors are rated at 
700 Volts D. C. at Sea Level, 200 Volts D. C. at 70,000 feet. 
They are available in 14, 24, 36 and 50 contacts. 


“a P gem 


AMPHENOL ELECTRONICS CORPORATION 
chicago 50, illinois 
f “BUILDING TO THE FUTURE OF ELECTRONICS” 





(Continued from Page 184) 
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Quipmey 
should be purchased from Many. 
facturers who have a DOSition jy 
the field, and not from an UNtrisy 
organization. 

Let's put competition and the prof 
motive to work for the military to hel 
achieve reliability rather than hurt it 

In commercial electronics Products 
we have found that optimum eValug. 
tion results by following seven Steps: 

a) The breadboard design igs eygy, 
ated to determine that the basie 

policies are sound. 

b) A preliminary model is SCreene4 
by engineers, manufacturing per. 
sonnel, field quality control ay 
field service personnel. Approval 
of the product leads to a prody 
tion pilot run. The quantity » 
volved in the production pilg 
run is based upon the quantity 
be produced—large runs on equip 
ment to be built in quantity, 

c) The pilot-run equipment is givy 
a complete in-plant evaluatig 
the equipment is checked ¢m 
pletely by environmental te 
and put in field service to Obi 
field evaluation. Only after tj 
is production started. a 

d) The first units off the preductig 
line are again evaluated in eyey 
respect. 

e) As production continues, tested 
incoming components and #& 
ished goods assures that Mam 
facturing quality remains high 

f) Spot checks of the productim 
units are made in great detail 
a superimposed quality conti | 
group. ; 

g) Once production has been stare, 
feedback from the user to theé 
signer assumes a_ position @ 
major importance. To assure thi 
the communication path from th 
user to the design engineer is® 
short as possible, he should visit 
user groups at frequent intervals 

Let’s all stop weighing 
down our economy with immature 
equipment and take those steps tf 
quired to achieve maximum of ele 
tronic reliability. The four major 
steps are: 

1. Write specifications on operation 
al requirements for new equip 
ment, rather than design details. 

2. Adopt basic design policies whit 
will yield the maximum reliabil 
ity per dollar—best done by & 
perienced engineers. 

3. Use component evaluation pre 
grams to achieve maximum ff 
liability for a specific application. 

4. Provide maximum reliability 
prior to starting production; pre 
vide a closed feedback loop from 
the customer to the designer 
mature the product on a conti 
uous basis. 

Maximum reliability is achieved # 
the result of an arduous process 
successive approximation toward a 
optimum solution, and not as 4 result 

of a one-shot, command performan® 
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Go AUTRON IC 


FOR REFINERIES FOR ATOMIC ENERGY FOR PIPELINES 


of * 
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FOR AERODYNAMIC TESTING FOR CHEMICAL PLANTS FOR PLASTICS PROCESSING 
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Without adequate process 
control systems your new plant can 
quickly slide from competitive 
. .. to obsolescent . . . to obsolete. 


Modern, high efficiency plants keep 
obsolescence at bay the all-electronic 
F way—with Swartwout Autronic Controls. 


You'll go all-electronic eventually 


Swartwout —Go Autronic now with Swartwout, 


pioneer and leader in electronic 


AUTRONIC® CONTROL SYSTEMS 
process controls. onan 


The Swartwout Company 
18511 Euclid Avenue « Cleveland 12, Ohio 
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VOLTMETE 


ee 


? 
NY Designed and 
_ Engineered for 
, A DESIGN ENGINEERS 
WDC VOLTS 1 mv to 1000 v: accurate to 112% of full scale 
cite AC VOLTS 1 mv to 1000 v: accurate to 3% of full scale 
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OHMS Zero to 500 megohms: expanded scales 


The SIE Model R-1 Voltmeter in- Available in bench or rack mounted 
corporates Distended DC Scales models. 
permitting accurate measurement Of ppirt. Less than 3 mv/hr. 


voltage changes as small as one . 
part in 10,000. Fully regulated ito ge oa 13 
power supply prevents inaccuracies ; 4 


resulting from line transients. D-C Bench Model $620 


amplifier with voltage gain of 200 


is flat within % db to 100 kc. Rack Model $700 


SIE . SOUTHWESTERN INDUSTRIAL 
: ELECTRONICS COMPANY 


P. 0. BOX 13058 2831 POST OAK ROAD 
HOUSTON 19, TEXAS 
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LETTERS 


TO THE EDITOR 


RAM vs RAMAC 


Dear Mr. Covey: 

An article in your March 1957 issue, 
“Computers for Business and Manag. 
ment,” by Dr. Eugene M. Grabhe, pp. 
fers to the RAM as having been & 
veloped by IBM and contains an illus. 





tration which you describe as an ey: 


perimental RAM. 

RAM is a trade mark of Potter p 
strument Company, Inc., used to igep. 
tify the large capacity Random Accos 
Memory invented and patented jy 
John T. Potter, company president. / 

Since the term RAM seems to hay 
been accepted by the trade as a disting 
tive machine produced by our (Cop. 
pany, we intend to continue to use it a 
a trade mark to identify what is pre 
ently probably the largest capacity 
(5,000,000,000 bits) Random Acces 
Memory with an average access tim 
of % second. 

Since the IBM machine is knowns 
“RAMAC,” we would appreciate you 
correcting the erroneous impressig 
conveyed in your March issue. 

Edward D. Gray, Vice President 
POTTER INSTRUMENT CO., INC 


Dear Mr. Covey: 

In my article on “Computers for 
Business and Management,” Mard 
1957 issue of the ISA Journal, the ab 
breviation RAM was used in discussing 
random access memories. Mr. Edward 
D. Gray, vice president of Potter 
strument Company has pointed ou 
that RAM is a trade mark of the Pot 





RENE Aa 


ter Instrument Company used to iden | 


tify their large capacity random access 
memory. 

The “juke box” random access stor 
age shown in my article is part of at 
IBM machine known as RAMAC. The 
use of the term RAM in referring t0 
this was incorrect as Mr. Gray has 
pointed out. 

E. M. Grabbe, Senior Staff Consultant 

Computer Systems Division 
THE RAMO-WOOLDRIDGE CORP. 


Dear Mr. Covey: 

I wish to express my sincere thanks 
for your fine editorial in the April 
1957 issue of the JSA Journal. 

I believe “Public Disinterest ™ 
Science” covers most of the reasoms 
for the unhappiness and unrest of our 
country’s engineers and scientists. 

It is reassuring to know that a mat 
in your position will publish the truth 
about this subject and help clarify the 
reasons for the current misunderstant 
ings. ‘ 

D. V. Hammond, PE 
Downers Grove, Illinois 


It is reassuring to your editors @ 
know that so many of our readers 
agree with us on these vital issues. 


Thank you Mr. Hammond. 
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been 
an tte Looking Ahead 
5 an ey 
otter Ip. * Ar one time or another we all like to engage in a little day dreaming and guess what our living will be 
to idep. like in 1970. Apparently times have changed in public reaction to scientific advances and predictions. 
one About 50 years ago scientists and inventors were called crackpots, and practically thrown in jail when 
lent, they made public statements about the future possibilities of science. Today with public awareness of 
call the tremendous advances in scientific fields, many people think that applied science is behind the times. 
1r Com " Looking-ahead is one of the most important activities in business today. If industry fails to look 
~ a ahead, there may be nothing to see tomorrow. Looking-ahead comes under the broad umbrella of re- 
capacity search and development. Any company and industry which fails to plow back earnings in research 
Access will eventually be in sad condition, for competition with more aggressive ideas will soon overtake 
“o them. Research has been called the best form of industrial insurance, for its success assures new and 
LOWN &s improved products for tomorrow's expanding markets. Today research and development are big busi- 
eal ness and will undoubtedly get bigger. 
calli * According to Dr. Guy Suits in the May General Electric Review, industrial research was practically 


0, INC non-existent in 1900. By 1920 there were 300 industrial research laboratories. By 1940 there were 
2,000 such laboratories; and today there are nearly 3,000 companies with research labs, employing 


nt some 250,000 people. In 1952 it is estimated that industry spent $2.7 billion for research and 


Mareh development, with the major percentage going to applied research and development rather than to 
a basic research—in industry 97 to 3, in universities about 50-50 and in federal agencies 90 to 10. 
Edward * Research and development activities are important to the instrument and control field. It is almost 
= b certain that major improvements in automatic manufacturing and processing must take place within the 
he Pot: next ten years. Automation is an absolute necessity because there will not be enough qualified 
0 iden people to produce for our rising population and standard of living. It is simple arithmetic—over the 
oe next ten years the number of people needing goods and services will increase almost five times as fast 
38 stor: as employable manpower. 
t of an 
. The * What do present day research and developments point toward? Electronics and magnetics promise to 
ring dominate equipment in the next ten years. Electronics will be the basic technology in the plant, 
"= in the factory, on the farm, in the office and in the home. Semiconductors will be as common as nuts, 
sultant bolts and screws. Electricity will be a servant with undreamed of potential. Activities in the fields 
pi of optics, radiation, ceramics, metallurgy, plus the development of new theories of nuclear and molecular 
: structure offer potential living standards that no real prognosticator would hazard for the year 2,000. A 
quick comparison of scientific progress prior to 1900, from 1900 to 1950, and during the last six 
” years clearly shows the decreasing time cycle between a basic discovery and its application. The rapid 


increase in scientific development and logic of investigation justifies the consideration that scientists 
est in will make discoveries in those areas of greatest need and opportunity, utilizing the skills and experience 


easons ' 
ot al of modern research in their planning. 
sts. : . , , : ; : 
on ‘ The instrument and control industry, a relative infant in this golden age of science, holds one of the 
. truth key responsibilities in the economic and social success of our country. Bold imagination with logical 
a utilization of research and development activities can produce equipment and application techniques 
‘stan 

that will adequately meet the needs being thrust upon industry. 
i, PB. 


llinois 


~ Chas ue (oy 


issues. 
Editor 











In this article are described for the first time details on the in- 


strumentation of the Oak Ridge Research Reactor. The basic 


elements forming the Oak Ridge philosophy of reactor control 


are set forth. This information, only recently released by AEC, 


has been eagerly awaited by nuclear workers 


everywhere. 


Instrumentation and Control 


of the Oak Ridge Research Reactor’ 
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REACTOR STRUCTURE —VERTICAL SECTION 





REACTOR STRUCTURE - VERTICAL SECTION 








° 5 Ld Ss 20 
ORNL RESEARCH REACTOR BUILDING 3042 
SCALE mw PEST OAK RIOGE NATIONAL LABORATORY 
Figure 1. Vertical section thru the reactor structure. 


The ORR consists of a pool of demineralized ordinary 
water in which a heterogeneous core of enriched uran- 
ium fuel and a beryllium reflector are together housed 
in a tank structure. The tank is connected to a de- 
mineralized ordinary water coolant loop which forms 
the moderator. 
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by W. F. Mruk 


Physicist, Reactor Controls Department 
Oak Ridge National Laboratory 


The Chain Reaction 


IN THE FISSION of a uranium nucleus after capture of 
a thermal neutron, the uranium nucleus splits into two 
parts whose properties are considerably different from the 
original nucleus. The importance of the fission process lies 
in two facts: (1) the process is accompanied by the libera 
tion of a large amount of energy, (approximately 200 Mev 
for each reacting nucleus) and (2) the process generates 
neutrons capable of inducing further fissions, thus render- 
ing possible a self-sustaining or chain-reaction. If the 
majority of fissions result from the capture of slow o 
thermal (~ 0.025 ev) neutrons, the reactor is called a 
thermal reactor. The ORR is a thermal reactor designed 
to serve as a general purpose research tool delivering a 
average thermal neutron flux of 1.3 x 10 neutrons/cm*see 
at the initial power level of twenty megawatts. 

A convenient term describing the condition to be met by 
a reactor of infinite size to be self-sustaining is the multi 
plication factor, k. The multiplication factor is defined a8 
“the ratio of the number of neutrons of any one generation 
to the number of corresponding neutrons of the immediate 
ly preceding generation.” If the multiplication factor 8 
equal to or greater than unity, the fission process will be 
self-sustaining; if less than unity, even by a small amount, 
the chain-reaction cannot be maintained. 


*Based on a presentation at the ISA Nationa Instrumentation 


Conference Atlanta, Georgia, Apr 10-12 157 
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ical Reactor 

na practical reactor, i.e., one of finite size, all the neu- 
s produced by fission during one generation do not 
result in further fissions which in turn would produce a 
future generation of neutrons. Indeed, some of the neu- 
trons simply escape from the reactor without initiating any 
reaction whatsoever. Consequently, the condition that the 
multiplication factor be unity must be modified by requir- 
ing that for every thermal neutron absorbed in fuel there 
shall ve produced, on the average, one thermal neutron in 
addition to the loss by non-fission reactions or leakage from 
the reactor. If P is the total non-leakage probability of 
neutrons during the time the neutrons are being slowed 
down or thermalized and are diffusing as thermal neutrons, 
then the new condition for rendering the chain-reaction 


self-sustaining is that 


Pract 


I 
tron 


kP = 1 (1) 


The product kP is called the “effective multiplication fac- 
tor,” K,7;- It follows that for a reactor of finite size, P is 
less than unity; hence, the multiplication factor must be 
greater than unity. It is also true that P must exceed a 
minimum value depending on the composition of the 
specific reactor system. If the above conditions are met, 
the chain-reaction will be self-sustaining and the fission rate 
or power level will remain constant. If k,,, exceeds unity, 
the reactor is said to be “super-critical,” and the fission 
rate will then increase steadily. The fission rate is directly 
proportional to the power level (3.1 x 10” fissions/sec 
produce 1 watt of power); therefore, for a k,,, greater than 
unity, the power level will steadily increase unless k,,, is 
reduced to unity. For practical operation, k,,, is governed 
by control rods. Control or safety rods are used here in the 
sense of any mechanical means for changing k,,,.. The con- 
trol of the reactor then depends on governing the position 
and/or worth of the control rods within the reactor core 
(See Figures 1 and 2). 


OAK RIDGE CONTROL PHILOSOPHY 


The Reactor Controls Department of the Oak Ridge 
National Laboratory adheres to a control philosophy, the 
elements of which can be grouped under five headings:* 

1. Limitations on the rate of increase of reactivity. 
2. Control range. 3. Fail-safe circuits. 4. Interlocks. 5. 
Cooling rate versus neutron level. These elements are dis- 
cussed in turn. 


|. Reactivity Increase Rate 

The basic principle: The rate of increase of reactivity 
must at all times be limited to a safe value. The maximum 
safe rate of reactivity increase is so determined that the 
reactor will not be damaged by the neutron increase dur- 
ing the interval between tripping the safety circuits and the 
time the control rods fall into the reactor. The kinetic 
equations describing the behavior of a reactor show that 
the greater the rate of increasing k,,,, the shorter the time 


needed for the neutrons to increase by a factor e (e = base 
of Naperian logarithm system 2.718). Furthermore, 


rather short growth periods can result from moderate rates 
of increase of k.,,. The time in seconds required for the 
reactor power to increase by a factor of e is called “the 
reactor period.” 

After the pre-set trip level is reached, i.e., that level at 
which the number of neutrons produced is excessive, some 
lime delay is experienced before the control rods begin to 
fall into the reactor ‘core and to reduce k.,,.. The total 
energy liberated during this delay time must not be 
Sufficient to damage the reactor. A knowledge of the heat 
capacity, rod release time and speed of rod insertion per- 
mits the estimation of the shortest period which can be 
tolerated and sets the maximum rate of increase of kK,,,. 
The rate of increase of k,,, determined for start up is 
recommended for use in the operating range, and also 
applies to the rate of addition of fuel, reactivity changes 
due to temperature, addition or removal of experiments 
from the reactor, or any other means for increasing the 
reactivity. 

All reactivity changes should be made slowly by means of 
4 “Motor” controlled by the operator at the control desk. 
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Figure 2. Reactor structure showing lattice, beam 
holes, control rods, and control-rods drive mechanism. 


Reactivity is defined as 
K,, 


p — (2) 


Where K,, K excess, the excess multiplication factor. 


K,, K.;, —1 


This principle can be stated as the “best thing to get you 
out of trouble is the thing that got you into trouble in the 
first place.” Furthermore, “motors” for withdrawing and 
inserting control rods should have the same speed in both 
directions, thus eliminating the chance that the mechanism 
will be hooked up backwards. 


2. Control Range 


The neutron density (or flux) should be monitored at all 
flux levels from source level to full power. Reactor period 
should be indicated, preferably from source level to full 


power, as a minimum from 10° of operating level upwards. 
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Scram? circuits should be operated automatically when the 
period becomes dangerously short; since the time delay 
should be kept to minimum, this requirement precludes the 
use of recorder contacts. 


3. Fail-Safe Circuits 


(a) All circuits should fail safe. It is simple to design 
the control system so that the control rods will fall into the 
reactor should the electric power fail; however, it is much 
more difficult to ascertain that the rod will actually fall 
and not stick when dropped. 


(b) The circuits should be reasonably reliable. A relay 
when tested to establish its working condition does not 
predict that if it works now, it will work next time; hence 
testing to destruction yields no information on reliability. 


(c) Get statistical safety. Lacking a completely fail- 
proof system, one tries to make the probability of failure of 
each component very small; the expedient of paralleling 
safety channels reduces the overall failure probability even 
further. 

A reactor should have several control rods; three or four 
is a reasonable minimum. The start-up of the reactor 
should then demand the withdrawal of all rods in unison 
so that all rods will be effective should trouble occur. 

Greater statistical safety obtains if the neutron level de- 
tectors are so circuited that any detector can scram all of 
the rods 


4. Interlocks 


How can one be sure that the operator follows the proper 
operating procedures? We believe that interlocks offer the 
best answer. Too many interlocks reduce the operating 
flexibility and result in prolonged shut-down. Our solution 
has been to include such interlocks as seem desirable and 
provide test blocks for removing them individually. An 
annunciator panel then shows which interlocks have been 
bypassed thus reducing the possibility that bypassing has 
been done secretly or inadvertently. 


5. Cooling Rate Versus Neutron Level 


Much emphasis has been laid on the measurement of 
neutron level; whereas, the importance of maintaining a 
cooling rate corresponding to a given neutron level is some- 
times overlooked. While the importance of maintaining 
the proper cooling rate is an obvious consideration, it is 
more frequently overlooked than any other safety precau- 
tion. 


ORR CONTROL 
Rods 


The control scheme of the ORR is based on the five ele- 
ments of the policy described above. Four initially-installed 
control rods govern the reactivity changes within the re- 
actor core. These control rods are approximately twice the 
length of the reactor core, the lower half of the rod consist- 
ing of fissionable material of the same shape and essential 
composition as the fixed fuel elements of the core; the 
upper half consisting of a poison section of cadmium. Rais- 
ing the rod introduces more fuel and reduces the amount of 
poison in the core; lowering the rod removes the fuel and 
replaces the poison, thus effecting changes in reactivity of 
the core. 

Normally, the movement of the control rods takes place 
in small vertical increments. This movement is effected 
by driving a lead screw, to which a control rod is attached, 
by a single-phase reversible electric motor. Alternating 
current motors are specified in order to minimize the possi- 
bility of greater than normal speeds. Single phase is used 
throughout to avoid any potential troubles encountered by 
opening one wire of a polyphase line. In order to effect a 
scram, the control rods are disengaged from the drive 
mechanism and drop under the influence of gravity into 
the reactor core, thus removing fuel and inserting poison. 


Control 


t''Scram s @ word used by nuclear workers to mean the very-rapid 
decrease in reactor reactivity which is perfofmed to shut down the 
reactor under dangerous or potentially dangerous conditions. 
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Near the lower extremity of their travel, the control 
are decelerated to prevent shock damage to the rod or 
lower stop. Because a rod may stick and not fall to ity 
lowest position when released, its drive mechanism Provides 
a power-drive follow-up which will pull the contrgoj Tod 
down slowly should sticking occur. To indicate that th 
rod has truly fallen to the bottom of its travel, a seat SWiteh 
is provided. 

The control rods are ultimately attached to the drive 
mechanism by an electromagnet. A clutch switch Provides 
information that the magnet and the armature are in cop. 
tact; an energized clutch switch means that the Contro| 
rod is attached to its drive mechanism. Normally, the seat 
and clutch switches together will yieid the information 
that, if the clutch switch has opened, the seat switch wij 
indicate that the control rod has been dropped and is inde 
at the lower limit of its travel. 


Scram Mechanism 


Very near the top of the control rod guide tube (ge 
Figure 3), there is an assembly of eight stellite balls whig 
occupy one of two positions: (1) either extended from th 
guide-tube wall by approximately 0.075” or, (2) withdraw, 
just below the surface of the guide tube. When the balk 
are extended, they engage a shoulder on the inside of th 
control rod; when the drive mechanism is lowered, the rg 
follow it under ,the action of gravity. To guard against, 
rod sticking in its bearing while the drive mechanism * 
being lowered, a cap flange is provided just above the balk 
In the event a rod does stick, the cap flange will engage th 
top side of the control-rod shoulder and will pull the contr 
rod down to its safety position. The cap flange also pr 
vents the rod from being raised out of the reactor by ay 
accidental forces; e.g., reversed water flow. 

Whenever the balls are withdrawn, there is no support 





for the control rod and it will normally fall to the bottom@ | 


its travel. The actuation of the eight balls is extremely crit 
ical since the reactor scram is dependent on this met 
anism.’ 

Operation of this ball release is effected by cam actiond 
a plunger with a tapered shoulder forcing the balls into 
tapered holes when the plunger is raised by a push rod. 
When the push rod is not raised, it is held in the dow 
position by a heavy coil spring. In this “down” position, 


CI 


the balls, under the action of gravity, fall or roll to the | 


lowest position of their respective tapered holes. 
can be extended only at the lower position of the drive, 
where the tension of the heavy coil spring is removed ané 


The balls | 


a small compression spring raises the push rod, thus drir 


ing the balls into their extended position. 


Reset 


In the reset operation, the drive mechanism compress 


the heavy coil spring, allowing the small compressidt 
spring to raise the magnet armature and the push rod, 
thereby extending the balls. 
rod extends through the core of an electromagnet, tht 
armature of which is a disc attached to the push red. Whe 
the push rod is raised, this armature comes in contact 
with the face of the electromagnet and is held there 
the magnetic field when the coil of the magnet is energized. 
This magnetic force holds the push rod in the “cocked 
position as the drive mechanism is raised; thus the large 
coil spring is held compressed and exerts a downward fort 
on the push rod. De-energizing the magnet permits the 
spring to force the push-rod into its lower position allowing 
the balls to retract, thus releasing the control rod which 
drops into the reactor core. 


Shock Absorber 


When the control rod enters the shock absorber, it begitt 
to displace water from the shock absorber unit. This dit 
placed water must pass by a series of annular grooves form 
ing a restricted passage in the bottom of the shock absorber 
unit. The grooves force the water to whirl; such action 
provides an energy transfer and cushions the impact of 
rod on its seat. When seated, the rod depresses 4 3/1 


(Text Continued on Page 210) 
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Figure 3. ORR mechanical controls. 
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diameter push rod which transfers this displacement 
through a bellows seal at the bottom of the shielding-plug 
flange to a micro switch, thereby providing indication that 
the control rod has seated in the shock absorber. 


Limit Switches 

In all, four limit switches are provided on each control 
rod as follows: (1) Upper limit switch for drive mechan- 
ism. (2) Lower limit switch for drive mechanism. (3) 
Clutch switch showing aspect of release mechanism. (4) 
Seat switch showing whether or not the rod is actually 
seated. 

In addition to these limit switches, a double synchro- 
pair is provided for each control rod: the course synchro to 
rotate 270° for full rod travel of 30”; the fine synchro 
to rotate 360° for each inch of travel. The position of the 
control rod will be indicated to the nearest 0.01”. 


Rod Worth 

The four control rods control a reactivity of about 30 
per cent in a 5 x 5 or 3 x 9 lattice. The average rate of 
addition of reactivity is approximately 0.1 per cent per 
second and occurs when the rods are simultaneously with- 
drawn at their maximum speed of 5” per minute. 


NUCLEAR INSTRUMENTATION 


Nuclear information is transmitted to the operator and to 
the control and safety systems from several channels as 
follows: (See Figure 4). (1) Level safety channels. (2) 
Period channel. (3) Linear channel. (4) Counting rate 
channel. 


Level Safety Channel 

The primary nuclear safety device is the Level Safety 
System. Three parallel circular plate (PCP) ionization 
chambers supply current to amplifiers whose outputs form 
an “auctioneer circuit:” the largest signal governs the re- 
sponse of the system. Normally, when the neutron flux at 
any chamber exceeds a preset level (usually 1.5 times full 
power), the output of the auctioneer circuit (the sigma 
bus voltage) rises rather rapidly. This rise in voltage de- 
creases the current output of the magnet amplifiers thus 
dropping the control rods. 

Following Newson’, the shortest period calculated for the 
ORR when all the rods are withdrawn simultaneously is 
approximately 60 milliseconds. The time delay encountered 
between the time the reactor reaches 1.5 times full power 
and the time the rods actually begin to move into the re- 
actor is of the order of 21 milliseconds’. For a downward 
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Figure 4, 


ORR nuclear 
instrumentation 
block diagram. 





rod acceleration of 1 g, the power excursion from this 


situation (the start-up accident) will have 
value of 3.5 times full power. 


Period Channel 


a maximum 


The pericd channel consists of a compensated ionization 
chamber which supplies current to a log N amplifier. The 
front end of this amplifier consists of a diode operated ip 
the logarithmic portion of its plate characteristic, thi 


affording a wide range (10°:1) of operation. 


The voltage 


developed across the diode is essentially the logarithm of 
the current generated by the compensated ionization cham 
ber. The derivative of this voltage is proportionai (o the 
reactor period. Should the reactor period be shorter tha 
one second, a scram results. This is done so that malfune 
tion of equipment or maloperation at low levels need not 
raise the reactor power above rated full power before 4 


scram occurs. 


Corrective measures less drastic than the scram are pre 
vided for limiting a potentially-dangerous situation. I 


order of decreasing severity, these are: 


1. Reverse—motor-driven insertion of all rods until the 
potentially-dangerous situation disappears. The cot 
trol rods are stopped automatically and remain 


their inserted positions. 


Setback—automatic decrease for requested flux levé 


on the servo system. The setback lowers the serv 
demand to N,, the reactor power level below which 
one may operate without regard for experiments, cool- 
ing, or any variable other than neutron flux ané 


period. 
3. Alarm—requests the operator to initiate 


rective action. 


manual cor 


These corrective actions may be applied in echelon, such 
that an increasingly dangerous condition calls for an ® 
creasingly drastic cure, culminating in a scram if nece 
sary. The level safeties are independent of other correctitt 


action. 


Linear Channel 


The linear channel consists of a compensate 


d ionization 


chamber which supplies current to a Leeds and Northrap 
micromicroammeter. Its output is a measure of the ® 
actor level. Errors in reading instruments based on logart 
thmic devices are excluded in the linear channel, and | 


should the servo be dependent on this channel, 
ity will be essentially independent of the level. 


its sensitit 
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Figure 5. 

ORR process 
instrumentation 
block diagram. 








Counting Rate Channel 

The counting rate channel consists of a fission chamber 
which supplies pulses to a linear amplifier, pulse-height 
selector, scaler, and log count rate meter. This channel is 
used when the reactor is first starting up, and as such is a 
low level device. The log’count rate meter affords a wide 
range of operation and utilizes a diode in much the same 
way the log N amplifier does in determining period. 


Servo System 

It is planned to provide a servo system to maintain 
the neutron flux at constant level, and to change level in 
anorderly manner. The control element will be one of the 
shim rods. The servo-controlled rod may be any one of the 
shim rods; however, mechanical connections must be made 
up and, therefore, the selection cannot be changed during a 
run. The rate of rod motion initially will be identical with 
that available to the shim control, although it may be de- 
sirable to change the maximum rate for the servo-controlled 
rod by a factor of as much as two in one direction or the 
other. A maximum rate of about 0.05% 5 k/k per second 
is the highest now contemplated. Since the servo-controlled 
rod moves at shim-rod speed, the reactivity turned over to 
the servo is limited only by electrical interlocks. Additional 
limit switches are provided, however, to make shimming 
more orderly and to help the operator keep the servo-con- 
trolled rod in a region of useful sensitivity. If in the 
future it becomes desirable to turn over to the servo addi- 
ional amounts of reactivity to compensate for depletion, 
fission-product poisoning, etc., this additional reactivity will 
be limited and made available in pre-determined amounts 
by way of fixed limitations built into the control system. 


PROCESS INSTRUMENTATION 


Cooling System 

The reactor cooling system is controlled by conventional 
lmstruments as regards flows, temperatures and pressures. 
The reactor cooling system, which basically consists of 
the reactor, pumps and heat exchangers, is controlled pneu- 
matically. The difference between the water set-point 
temperature and the actual water temperature governs the 
Position (open — closed) of the louvers of the heat ex- 
changer and the speed (high low) of the cooling fans. 
(See Figure 5). Temperature control to the nearest 0.5 de- 
Stee is possible with this system and is adequate for the 
reactor, 

A bypass line connected across the heat exchanger will 
‘ontain a globe valve which will control the fiow through 
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As much as 6000 gpm may be bypassed at this 
point in order to reduce the total pressure drop in the main 


the bypass. 


reactor cooling loop. Quantities of water in excess of the 
design flow rate of 12,000 gpm may be pumped through the 
reactor tank with the proposed pump head. 

For 20 Mw operation, approximately 12,000 gpm will be 
pumped through the reactor cooling system. Three main 
circulating pumps operating at 70 feet head and requiring 
250 hp motors will be installed. In the heat exchanger 
exit line will be a strainer and a venturi for flow measure- 
ment. 

Flows less than 1500 gpm initiate a scram; flows 
than 2000 gpm initiate a setback and sound an annunciator. 


less 


Water Temperature Control 

Water temperature is measured at the inlet and outlet 
reactor, as well as across the reactor, with 
Outlet temperatures greater than 150°F 
those greater than 140°F sound an 


lines to the 
thermocouples. 
scram the reactor; 
annunciator. 

Temperatures across the reactor inlet and outlet lines are 
labeled AT. A AT greater than 30°F scrams the reactor; 
whereas, a AT than 20°F initiates a setback and 
sounds an annunciator. 

The figures quoted above for flow and temperature are 
nominal. They will be determined experimentally and set 
accordingly for actual operation. 


greater 


CONCLUSION 
It is submitted that the basic design of the instrumenta- 
tion and controls of the ORR exemplify the elements of the 
control policy presented herein, and that these principles 
offer a guide to safety in controlling reactor systems. 
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THE MASS SPECTROMETER is no longer limited to a 
$40,000 laboratory curiosity. The small instruments now 
commercially available are finding many applications in the 
process plants as well as in the laboratory. This paper 
describes recent applications of these instruments which 
required special modification or additional equipment to 
solve a problem. Such modifications include special samp- 
ling, recording, and control systems. During the last year, 
mass spectrometers were put into use in atomic energy 
plants, oil fields, vacuum furnaces, engine test stands, re- 
finery and chemical plants. 


NEW APPLICATIONS 


Atomic Energy 


Two types of continuous-monitoring mass spectrometers, 
a Uranium isotope recording instrument and a Helium- 
Deuterium resolving mass spectrometer, were put into use 


*Based on a presentation at the Southwide Chemical Conference, ISA 
Memphis Section, Memphis, Tennessee, December 7, 1956. 


Exploiting the Mass Spectrometer’ 





| 


Figure 1. Mass spec- 
trometer for assay of 
Uranium hexafluoride 
isotopes. Electro-mag- 
net, sample _ introduc. 
tion and preamplifiers 
(right). Console (left) 
holds ratio recorder, 
vacuum, ionization, fo- 
cus and leak controls. 








by J. K. Walker, Department Manager, MemberiS 
W. D. Schultz, Section Chief 
and C. K. Hines, Section Chief 
Systems Division 
Consolidated Electrodynamics Corporation 
Pasadena, California 


in atomic energy plants. The first instrument is designe | 
to resolve and measure the isotopes of Uranium in the fom 
of Uranium Hexafluoride gas with extreme _precisit 
(Figure 1). A 180°, 5” radius analyzer is used with@ 
electromagnet. The sampling system is designed to cytt! 
continuously through multiple streams, introducing fi} 
one gas and then another to compare their isotopic aw 
dances. Two ion collectors and a ratio recording syst® 
permit the simultaneous measurement of the abundance? 
the isotopes. The automatic instrument keeps itsell® 





Although it is more complex than most physical measuring instruments, 





the mass spectrometer has been recently so improved as to be now the 
most universal of gas analyzers. This is a report of new uses found dur- 
ing the past year for miniature mass spectrometers in atomic, oil pro- 


duction, refinery, engine testing, metallurgy and chemical processes. 











foc 
dat 


tyP 
con 
dio: 
rad 
plet 
nit! 
stal 
gas 
inte 
prit 


ure! 
ral 
for 


ach 
beir 
of t 
able 
tica 


Oil 


spec 
for 
proc 


gase 
for 

trat: 
indi 
gas 

cons 
men 
men 
avai 


for 
sper 
at V. 
iner 
of t 
(Fig 
the 
mail 
cyel 
fold 
mati 
reco) 


Metz 


the ; 
steel 
addi 
mass 
ling 
hace; 
samy 
latte; 
to se 
thro 
ling | 
range 
behir 


Engi 
Th 


Pollut 
fully 








rber iS4 


designel 
the forn 


with a 
to cycle 
ing firs 
pie abut 
g systel 
dance # 
itself 


| ows 








and transmits warnings of changes in isotopic abun- 


focus 
dance to remote stations. 


A second instrument of the miniature, cycloidal-focussing 
type’ was modified to sample continuously a gas stream 
sisting of 18 gases from hydrogen through carbon 
ioxide. Resolution of one part in 190 was required and 
antl was a problem. The vacuum system was com- 
pletely redesigned to incorporate an isolation valve, liquid 
nitrogen traps and mercury diffusion pumps instead of the 
standard charcoal traps and oil pumps. The 18 component 
e programmed to record the specific peaks of 


gases wer . , 
d identify them on the chart with a marginal 


interest an 


rinter. : : , 
vo third spectrometer (Figure 2) for isotope ratio meas- 


yrement is presently being built after the design of Ingh- 
ram’. This instrument employs a thermal emission source 
for the analysis of solid salts coated on a heated filament. 
A 12” radius analyzer and 60° sector magnet is used to 
achieve resolution of one part in 500. The instrument is 
being used primarily in the determination of the isotopes 
of Uranimum, Lead, and Potassium’. It is equally applic- 
able to numerous other problems, such as age dating, analy- 
tical isotopic dilution and isotopic tagging. 


Oil Production 


Both the miniature 180° and the cycloidal focussing mass 
spectrometers have been used in the field of oil production, 
for “well logging” and the “in situ” secondary recovery 
process. Well logging is the process of monitoring the 
composition of the dissolved gases in drilling mud. The 
gases are washed continuously from the mud and monitored 
for traces of methane or hydrocarbon gases. The concen- 
tration of natural gas with depth of the well serves as an 
indicator of the pool location. A few parts per million of 
gas is significant in the original detection of the well, and 
consequently requires an extremely high-sensitivity instru- 
ment. Sacrificing somewhat in resolution, the 180° instru- 
ment is the most sensitive mass spectrometer presently 
available for this application. 

The in situ process’ is an underground combustion process 
for the secondary recovery of heavy residual tars from 
spent wells. The combustion is maintained by injecting air 
at various points in the field between wells. This resultant 
increased temperature and pressure reduces the viscosity 
of the oil, permitting recovery. The mass spectrometer 
(Figure 3) is used to monitor continuously nine wells for 
the gases produced in the combustion zone in order to 
maintain proper air injection. The instrument used is the 
cycloidal focussing type with a nine-stream sampling- mani- 
fold and gas programmer. The unit is controlled auto- 
matically to cycle through any of the nine streams and 
record up to six gases present in the mixtures. 


Metallurgy 


High-vacuum metallurgy is becoming a precise science in 
the art of purification of precious metals and high-purity 
steels. Various ore reducing techniques are being used in 
addition to the degassing of metals and their alloys. The 
mass spectrometer (Figure 4) with several forms of samp- 
ling systems provides analysis of gases from vacuum fur- 
haces and vacuum-fusion apparatus. Batch and dynamic 
sampling is performed in both of these applications. The 
latter presents a wide range of low pressures from which 
to sample. These systems consist of pressure switching 
through several specific viscous leaks or continuous samp- 
ling through variable viscous leaks over a limited pressure 
range. Sampling may originate in the vacuum vessel or 
behind the booster pumps. 


Engine Test 


The analysis of automotive engine exhaust gases has long 
been a Problem in connection with engine efficiency and air 
ara ta mass spectrometer has been used success- 

18 application, and recently has been extended to 


—— i 


1 . 
Superior numbers refer to similarly numbered references at the end of 
'S article, 
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Thermal-emission mass spectrometer for 
isotopic assay of solid salts coated on filaments, built by 
Argonne National Laboratories. Magnet and 12”-radius 
analyzer (foreground), recorder and control console 
(rear). 


Figure 2. 


Figure 3. Small mass spectrometer for monitoring 


gases from nine oil wells, sampled sequentially by sole- 
noid valves (right). Six gases recorded as programmed 
by the peak selector (top of cabinet). Next to the re- 
corder, a light bank indicates well being sampled. 
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Figure 4. Vacuum-furnace mon. 
itoring mass spectrometer. 
Three-inch sample line and fore- 
pump (right). Lights on graphic 
panel show course of sample into 
analyzer. Capillary switching is 
used to span wide range of 
sample pressures used. 











the testing and design of efficient burners for jet and gas 
turbine engines. A recent installation (Figure 5) of a 
dynamic, closed-loop sampling system between a mass spec- 
trometer and a jet engine revealed information previously 
unattained by ordinary gas analysis techniques. In the first 
few minutes of operation, unburned hydrocarbons from the 
air preheaters disclosed contributions to the previously 
measured fuel-air ratios. The complete system permitted 
the automatic plotting of fuel-air ratio versus sample-probe 
position in the cross section of a jet engine. 

The fuel content of the mixture is determined by a com- 
bination of typical hydrocarbons found in ordinary jet fuel. 
The air is sampled intermittently and the ratio of the two 


mixtures recorded. The heated sampling system is com 
pletely explosion-proof and located in the immediate vicin 
ity of the engine. A sample line conducts the fuel mixture 
to the mass spectrometer located in the control room some 


oe 


100 feet away with a response time of approximately $ | 


seconds. In addition to the measurement of fuel-air mir 
ture, it is equally possible to follow the thermal cracking 
and reforming of the fuel components within the confine 
of the engine. 


Refinery Unit 


Petroleum refinery applications of process mass spe 


trometers are becoming far too numerous to list here. 4 











Figure 5. Explosion-proof sam- 
pling system (right) and mass 
spectrometer used to sample jet- 
engine gases. Sampling system 
is closed-loop, constant-pressure 
unit located in a test cell. Mass 
spectrometer and fuel/air ratio 
computer are located in control 
room. Operator is Jesse Peters, 
C.E.C. Systems Division Engi- 
neer. 
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Helium-sensitive mass spectrometer detects 
leaks by tracing flow of injected Helium thru refinery 
piping and vessels. 


Fig. 6. 


recent application of interest is in sulfur recovery. Exten- 
sive studies have shown that the air feed to a sulfur plant 
can be controlled on the basis of the ratio of the hydrogen 
sulfide to sulfur dioxide produced in the tail gas. In order 
to recover elemental sulfur, it is desirable to maintain this 
ratio 2:1. There are many operating parameters of the 
plant which affect this ratio, e.g., changes in the sulfur 
content of the fuel gas and varying amounts of hydrocar- 
bons present which are preferentially burned. By moni- 
toring the actual composition of the unreacted product in 
the tail gas, it is possible to control the plant independent- 
ly of the varying fuel composition. 

A unique application for a Helium leak detector in a re- 
finery involves tracing the flow of injected Helium through- 
out various unit processes. This technique is being used to 
study gas and catalyst flow characteristics. The system 
shown in Figure 6 is a Helium-sensitive mass spectrometer 
on a mobile stand equipped with a high-speed gas-sampling 
system and direct-writing recorder. The sample response 
time from the unit to the instrument 10 feet away, is 
approximately 0.1 second. The complete system response 
is limited only by the one second full-scale recorder used. 


Chemical Plant 


In order to insure complete vaporization of pure liquid 
chemicals for analysis, a special laboratory model of the 
cycloid mass spectrometer has been built. This unit 
(Figure 7) is designed for operation up to 150°C. A com- 
plete batch inlet system, including a micromanometer, is 
enclosed in an oven. Gas and heated liquid introduction 
systems are attached. Space is provided for a peak selector 
i the top cabinet for routine operation of production con- 
trol samples. The temperature of the inlet system, Gallium- 
covered sintered disc and introduction line are individually 
variable, 


CONCLUSION 


Although somewhat more complex than most physical 
Measuring instruments, the mass spectrometer has been 
shown to be the most universal gas analyzer. The vacuum 
system upon which the instrument depends for its operation 
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Laboratory mass spectrometer equipped with 
Upper panel holds temperature controls 
for Gallium disc sample introduction and oven. Gas 
sample system and pressure gage is mounted on oven 
with micromanometer chassis below. 


Figure 7. 
heated inlet. 


permits high-speed dynamic and small-volume sampling not 
possible in conventional high-pressure flow systems. High- 
speed sampling is a necessity when dynamic compositional 
variations must be known. Process control by chemical 
composition can be shown to be the only positive assurance 
of quality of the end product. Every new application re- 
veals dynamic chemical variations previously undected by 
conventional temperature, pressure and flow measurements 
in conjunction with laboratory batch sampling. 
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With some optical systems, it is impossible to change significantly the object 





to image distances; magnification changes can be made only by interposed 
lenses. However, in Schlieren work, it is often desirable to change mag- 
nification. This paper gives a simple method, reduced to graphic form, 
for determining the lenses which will produce a given magnification change, 
without repositioning the viewing screen, knife edge or large mirror. This method 
is useful in systems with asymmetrical magnification, where horizontal and verti- 
cal “images,” although of different magnification, must fall in the same plane. 









































Th 
ey 4 = ing 
Magnification Change - 
I 
wil 
con 
ser 
in Schlieren S | 
in ¢ 
in Schiieren Systems ~ 
defi 
' I 
by George H. Blount, . 
NOMENCLATURE Chief Instrumentation Engineer | : 
i ae Pe and Gene M. Jordan, 
L. Designates lens n in an optical system. Lenses Mechanical Instrumentation Engineer U, : 
a er pee pacar dag pokey cn il Aerodynamic Test Division, Engineering Center L 
screen. University of Southern California 
oe 7. Los Angeles, California ; C 
. . . Ing: 
A, Distance of lens n from the system viewing Members of ISA 
screen divided by the distance of lens 1 from ' 
the viewing screen (a). F, 
Un Object distance for lens n as measured from 
the lens. 
ae : “Tt ie THE PURPOSE OF A SCHLIEREN SYSTEM is to malt = 
U. Object distance for lens n as measured from visible abrupt changes in air density which occur in th | 
the lens divided by a:. region of the object on which the system is focused. 4} 
Ve ry distance for lens n as measured from simple Schlieren System is shown in Figure 1. The systel 
—_— uses the fact that the index of refraction of air depends @ 
ye the air density. Briefly, operation of the system is as fol 
Vn Image distance for lens n as measured from the lows: The object, back-lighted with parallel light, is image 
P lens divided by a:. on the viewing screen by the second mirror. Since tH 
n Focal length of lens n. back-li So eae Segal ple yr to 
yack-lightiug beam is a parallel bundle, it will converge 
#8 LFA T TN : a point (or line) at the focal distance of the second mirrit 
F,, Focal length of lens n divided by a. A knife edge is placed at the point of convergence and# 
M System magnification. adjusted to just split the light. Only a portion of the light 
i ao one oe is allowed to continue on and form the image on the viet 
M, Magnification of lens n. ing screen. If there is any optical disturbance in the regi 
® Ratio F,/F. in a two lens system. of the object, the light beams will be bent in such a W# 
== - that they will no longer be split in the same way we 
knife edge. If, for example there is a particular spot in 
BASIC FORMULAS object field which bends the light rays such that they hit 
— the knife edge completely, the corresponding point in 
a a ae image will appear dark. 
U, + ae * (1) The problem discussed by this paper is to change the §* 
one — a —— tem magnification (ratio of image to object size) without 
M,, —V> (2) moving any of the system components. This can be dost 
U. by an interposed lens system. The most convenient locatios 
for the additional lenses is just following the knife edge. — 
216 15A Job 80 
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Figure 1. A typical Schli- 
eren system. The object is 
back lit by the light source 
reflected in the left con- 
cave mirror. A knife edge 
is placed at the converg- 
ence point of the right con- 
cave mirror so as to just 
split the light beam. Any 
optical disturbance near 
the object will bend the 
light beam so that it will 
no longer be split in the 
same way by the knife 
edge. 














The least number of simple lenses required is two. Assum- 
ing these considerations, a method is developed for easily 
determining the necessary parameters. 

Figure 2 shows the geometry and nomenclature which 
will be used for a two lens system. As indicated, it is 
convenient to take the distance of lens 1 from the viewing 
screen as unit length because, though no generality is lost, 
the equations are more simple and become nondimensional 
in character. 

The Gaussian lens formula for L, and L, based on this 
definition are: 


It is now possible to plot F, vs. A, for various values of 
This is done in Figure 3. This graph gives allowable 
combinations of positions and focal lengths; it does not 
indicate the magnification for any particular combination. 
An expression for magnification will now be obtained. 


The magnification for lenses 1 and 2 respectively are: 


alll Vv _ 
M, =—;- = "a and M, — (8) 


Thus the total magnification effected by the lens system is: 

















—_ = : (3) 
= TY, iad F, + 1 M = M,M ™ A (9) 
1 + 1 1 1 1 1 Which, substituting for V, and U, and rearranging becomes: 
U, V |e +z F (4) 
M A, —1 
But EF i M , A oF (10) 
ba 2~4,~y, eo F, (5) Combining equations (7) and (10): 
Let F, @ F (6) A \ M ; @ M (11) 
. . . ® 
Combining equations (3), (4), (5) and (6) and rearrang- A 
ing: 
i . and: 
2 (1 —A,) 
_. ieaess x : (7) ; A, (1 A,) 12 
4 . (12) 
oy ; l M 
Figure 2. The aft part of 
a Schlieren system of the 
two, interposed-lens type. 
The dotted lines show 
image without the lens 
system. 
a 
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@ from equation No. 3: 
Figure 3, (top left). Plot of F, vs A, for various Values of ; 


F, = A, (1 — A,). 
1 + eA 


Equation 12 is plotted in Figure 4. 

The graphs enable one to find the required lenses ang 
their positions for a given change in magnification. Since 
the graphs can be read only approximately, exact Values 
should be calculated from equations 7, 11 and 19. he 
example will help to make the use of the graphs clear. 

The Schlieren System at the Aerodynamic Test Division 
USNAMTC, Point Mugu, California, is normally set-yp gp 
that there is about 10 feet between the knife edge and the 
viewing screen, producing an over-all magnification 
unity. However, magnifications of 4% and 2 are often usgeg 
Two sets of lenses will be found by use of the graphs whig 
will change the Schlieren image size by a factor of 2 ang 
14, respectively. 

To allow lenses of minimum size to be used, it is desirabjp 
to place the lenses as close together and as near the knife 
edge as practical. Also, placing the first lens close to the 
knife edge usually assures that the lens system will not 
image the knife edge on the viewing screen—a problem 
which can be quite annoying. Therefore, a system of mag. 
nification % will be found with 10 feet as the basic unit of 











length a,. : 
From Figure 4, it can be seen that there are two values of 
F, which correspond to |M % for any given second lens 


position, A,. The larger F, is preferred because it allows, 
larger “f number” less expensive lens. For A, equal to 0§ 





(the second lens one foot away from the first, F, equals ' 
about 0.18. 

It is found from Equation 11, that for an A, of 0§ | 
M Bin 
> _0.81. Finally, F, may be found from the relation ret 
F, #F,. In this case F, -0.11. To convert these para * 
meters to lengths in feet it is only necessary to multiply di 
them by the unit of length chosen, 10 feet. The required on 
lens diameters may be found by investigating the light cone po 
of the particular Schlieren System. ou 

For the lens system giving a magnification of 2, let it be na 
assumed that a lens of focal length 3.3 feet is on hand, that = 
the lenses needed for the % magnification system will be he 
available, and one lens is to be determined. The various the 
values of possible with these lenses will be found and, by 
through the use of Figures 3 and 4, the possible magnifica me 
tions determined. the 

Listing @ and F, and entering into the graph of Figure on 
3. values of A, can be found. Next, by entering the graph 
of Figure 4 with F, and A, magnification values can bk 
found. La 

A table may be constructed as follows: ' ms. 

a F, A, M ten 
—.615 18 9 5 che 
1.62 11 95 1.4 ' ten 
3.0 1 85 2.2 tra 
33 33 Not Possible per 
1.86 18 BD —.25 enc 
54 oe Not Possible ‘e- 
It is clear that the third system listed is nearest to what dur 
is desired; a magnification of 2. the 

It should be pointed out that the method does not assure ! dif 
an arberration-free system; aberrations must be treated iD cat 
the customary way. However, for moderate magnification cor 
changes, as in the above example, the aberration problem on 
does not seem to be serious when high quality doublets are § tem 
used for lenses. the 

two 
pos 
Spo 

Figure 4, (bottom left). Plot of F, vs A, for various 

magnifications from equation number 12: aa 

A, (1 — A,) 7 

F,= 1 = Wi ) 
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in developing better temperature controls for aircraft jet engines, GM 


researchers found that slow thermocouples were the weakest link in 


their control loops. This lead to the exhaustive study of thermocouple 


response speed reported in this article. Because thermocouples are so 


widely used in process industries and engineering tests, these data will 


be valuable to instrument engineers far outside the aircraft industry. 


How to Specify Thermocouple Response’ 


OVER THE PAST FEW YEARS, considerable study has 
been made of the transient response of thermocouples. One 
reason for this is the growing interest in temperature- 
sensitive controls for aircraft jet engines. The advantage 
of a temperature-sensitive control is obvious—it controls 
directly from the variable which requires control. The dis- 
advantages are chiefly in the sensing element. An ideal 
sensing element would be instantly aware of any change in 
gas temperature, and would accurately follow the tempera- 
ture no matter how rapidly it changed. Unfortunately, 
no such ideal sensing element is available. Anything which 
has mass requires a finite time to change its temperature, 
the length of time depending on its heat capacity and on 
how fast heat is being added to it. In terms of a ther- 
mocouple, or any other immersion element, this means 
that if the temperature of the gas is changing the thermo- 
couple will “lag’’ and not follow the change exactly. 


Lag Deteriorates Control 


This time lag is important in automatic engine control 
because the controller is not aware of a change in gas 
temperature until the signal from the sensing element 
changes. The lag is important also in analyzing transient 
temperature records made on a test engine. The recorded 
trace represents thermocouple temperature, not gas tem- 
perature. Due to the lag, there may be considerable differ- 
ence between gas temperature and thermocouple tempera 
ture, as shown in Figure 1. 

This figure represents a temperature-time record made 
during the starting cycle of a large jet engine. Two 
thermocouple traces were recorded from thermocouples of 
different sizes and in different locations. The peak indi- 
cated temperature was just over 2000°F. But the peak 
corrected temperature was over 3000°F! The only point 
on this record where the indicated traces actually mean gas 
temperature is where the traces are horizontal—where the 
thermocouple temperature is not changing with time. The 
two thermocouples gave different traces, even though ex- 
Posed to the same gas stream, due to their different re- 
sponse rates. Thus, before a transient temperature record 


ere. 


. 

peed on ASME paper 57-GTP-8 presented at the Second Annual Con 
Srence on Gas Turbine Power, Detroit Section ASME, Detroit, Michigan 
March 18, 1957. 
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can yield information about gas temperature, it must be 
corrected for the lag of the thermocouples. The data for 
this figure were taken with bare-wire thermocouples with 
relatively-slight lag, 20° or 40°F for a 10°-per-second rise 
in temperature. For some probes now in use, the lag 
would be considerably greater. 


Transient Response Defined 


The transient behavior of a thermocouple is defined by 
specifying its “characteristic time” + (Tau). This para- 





Temperature-time record made by two ther- 
mocouples of different size and location during starting 


Figure 1. 


cycle of a large jet engine. Time is in seconds after 


ignition. 
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Figure 2. Effect of total temperature and mass velocity 
on characteristic time of 16-gauge, bare-wire loop junc- 
tion. 


meter has two useful definitions which can be developed 
from a basic heat balance. 

Considering heat transfer by convection only (no radia- 
tion, no conduction) the rate of heat addition equals the 
rate at which heat is being stored in the thermocouple 
junction: 


dT, 
h,. A. (Tg — T,;) = Me (1) 
dt 
where 
h, = coefficient of heat transfer by convection, 
B/sec ft’? °F 

A. = heat transfer area of junction, ft’ 

Tg = gas temperature, °F 

T, = junction temperature, °F 

M = mass of the junction, lbs 

c = specific heat of the junction B/lb °F 


It may appear that M and A, are not defined for a thermo- 
couple junction, but they appear only in a ratio M/A., 
which is easily defined. Defining arbitrarily the collection 
of terms Mc/h,A, as +, and re-arranging: 


dT, 
Te = T; + ¢- dt (2) 
This equation is a very useful definition of +: the number 
of degrees of lag, per degree per second temperature change. 
By using this relationship, raw data from an engine 
transient can be corrected to yield the gas-temperature 
history. Given a temperature-time record, the true temper- 
ature at any instant can be found by adding to the in- 
dicated value, point by point, a correction equal to + times 
the indicated rate of change of temperature. This assumes 
no other corrections are required, such as for radiation, 
conduction or velocity effects. 

To return to the general equation (1) and solve it for 
T, for the case of a step change in gas temperature from 
T,. to Tg. Initially, the thermocouple will indicate T,, 
which will be assumed equal to T,, (no radiation, con- 
duction, or velocity correction). The indicated temperature 
at any time t is given by equation (3). 


T, = Ti. + (To — Too( 1 —et/—* ) (3) 


Mc 
(1—e+, iA, ) (4) 


In equation (4) the terms Mc/h,A, appear in the exponent 
of e in the same arrangement as implied in equation (2), 


T, er Tie 
Te; thy Too 
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Effect of thermocouple diameter on charac 
teristic time. 


Figure 3. 


and in the position occupied by “characteristic time” jp 
the similar equation for a charging condenser. 

As t, the time after the step, goes from zero to infinity, 
it must at some instant be numerically equal to the valy 
of Mc/h,.A,. At this instant the exponent of e become 
(—1) and equation (4) becomes: 

T,; — T,. 1 - : 

— T.. 1 — ._ = 0.632 (5) 
The time in seconds at which this occurs is called th 
“characteristic time” of the probe — the time required for 
a probe to complete 63.2% of its response to a step change 
in gas temperature. 


Using “Characteristic Time” 


This definition is most useful in comparing probes for 
transient use: low characteristic-time means rapid response, 
It is also the basis for experimental determination of +. If 
the characteristic time ; is known, and “perfect,” the 
response of a probe can be found from equation (2) for 
any definable function of gas temperature, and gas tem 
perature at any time can be calculated from the behavior 
of the thermocouple temperature. However, the several 
following conditions must be met before - for any practical 
probe is “perfect” enough for such application: 

1. The temperature-emf characteristics of the thermo 
couple must be linear. 

2. The response of the thermocouple to changes in ga 
temperature must fit a first-order differential equation, 
equation (2). 

3. The temperature must be uniform across the wire at the 
junction. 

4. There must be no heat transfer to the junction 
radiation or conduction. 

There is an additional complication: the characteristit 
time of a probe is not a constant. It is affected not only 
the physical size and shape of the probe, but also by the 
flow conditions in which the probe is used. The variation 
in 7 is chiefly due to variation in h, the convective-he@ 
transfer coefficient. Any flow condition which causes h, 
to change, will cause a change in r. Two parameters a 
pear to be sufficient to describe the flow: total temperatur 
and mass velocity. Total temperature is the sum of the 
static temperature of the gas and the temperature equiv 
lent of its kinetic energy. Mass velocity is a flow cor 
centration parameter, the pounds of gas flow per second 
per square foot of flow area. 
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Figure 4. Comparison of test data to values calculated 
from equation (7). 
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Effect of Temperature and Mass Velocity 

The effect of total temperature and mass velocity on the 
characteristic time of a 16-gage bare-wire loop junction is 
shown in Figure 2. The data cover temperatures from 160 
to 1600°F and mass velocities from 2 to 50 Ibs/sec ft’. 
Characteristic time for this probe can have any value from 
0.62 seconds to 5.5 seconds, depending on the mass velocity 
and temperature. Characteristic time decreases as the 
temperature goes up, and also as the mass velocity goes up. 


Effect of Diameter 

Diameter also affects the characteristic time, as shown 
in Figure 3. Each wire diameter has been tested at 160, 
800, 1200 and 1600°F at the various mass velocities. The 
characteristic time was determined by direct measurement 
from the emf-time record resulting from a step change, ac- 
cording to equation (5). The magnitude of the step change 
was large—from an initial temperature of 200° to 500°F 
for the high-temperature runs. This may have somewhat 
obscured the effect of temperature level. Until such time 
as data are available for small step-changes, the following 
empirical equation is proposed for bare-wire loop junctions 
under ideal conditions: 


3.5 X 10° » cd’ -- 
= ——z v7 (6) 


T T ' 
where 
rt = Characteristic time, seconds 
d = Wire diameter, inches 
G = Mass velocity, lb/sec ft* 
T = Total temperature, °R 
p = Average density for the two wires, Ibs/ft* 
© = Average specific heat for the two wires, B/lb °F 
For the case of chromel-alumel, where p = 540 lbs and c 
0.116 Bb °F, this becomes: 
2.19 x 10°" ; s 
r= — 7 G v7 (i) 


Figure 4 compares test data for a 16-gage loop junction with 
values calculated by this equation. 

Examination of equation (7) reveals several trends of 
characteristic-time variation within the range of this equa- 
tion. + is directly proportional to the average density and 
specific heat of the material forming the junction. It is 
Proportional to the diameter of the wire to the 1.25 power 
for any condition of temperature and mass velocity. + 

reases as the temperature rises—but not directly, since 
temperature occurs also in the exponent of mass velocity. 

© variation of ; with G becomes less as the temperature 
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Figure 5. Effect of thermocouple loop-length on charac- 
teristic time. 


level rises, as demonstrated by the lower slope of the 1600°F 
line in Figure 2. 


FIVE COMMON DEVIATIONS INVESTIGATED 


It must be emphasized that equation (6) is empirical, and 
applies only for the ideal case: bare-wire loop junctions, of 
uniform wire diameter, with no conduction and no radiation 
effect, in a free stream of uniform conditions. It is not 
always possible, or economical, to attain these ideal con- 
ditions in an engine application. Any deviation from ideal 
conditions which violates one of the initial assumptions 
may result in characteristic time different from that pre- 
dicted by equation (6). To date, five common deviations 
have been investigated. Of these, three have been found to 
be significant (conduction, weld-bead size, and junction 
shape) and two have little effect (radiation, and orientation 
of the junction in the gas stream). 


1. Conduction 

Conduction is the most troublesome factor. Although a 
given probe may have little or no conduction error at steady 
state, it can be greatly affected during transients if the 
exposed wire is not sufficiently long. Conduction from the 
loop to the stem causes an increase in characteristic time 
and a loss of first-order characteristic. The effect is most 
pronounced at low mass-velocities, and causes a distortion of 
the + vs G curve, raising it at the low end. This effect is 
due to conduction of heat along the wire of the loop to the 
stem of the probe. Because of this conduction, the junction 
temperature is partly determined by the temperature of the 
stem. Since the stem is relatively heavy, it responds slowly 
to a change in gas temperature and tends to hold back the 
junction. 

The conduction effect may be eliminated by exposing 
more wire to the gas stream. The length required is a 
function of wire diameter and the local mass velocity. Ata 
mass velocity of 5 lbs/second per square foot, a loop five 
wire-diameters long will be within the tolerance allowed by 
equation (6) for chromel-alumel. The effect of short 
loop-lengths on characteristic time is shown in Figure 5 
for 16-gage bare-wire loop junctions of chromel-alumel. 
Materials of higher thermal-conductivity would require 
proportionately longer loops. 


2. Weld-Bead Size 

The second significant factor was found to be weld-bead 
size. Equation (6) was based on experimental probes, with 
uniform wire diameter throughout the loop. In production 
thermocouples, some weld bead must be tolerated at the 
junction. It is to be expected that this extra mass of metal 
would raise the characteristic time of the junction. 
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40-__|WELD BEAD SIZE .040, 048, .060 S=- 3% 7 = WP | 
160°F ps 
060 ~ is di 
BEAD B40 Diameter r in Seconds 7 in Seconds th 
2.0 : Inches For 0.040 Wire Dia., For Variable Wire 5. 
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8B a ae = en 
s— 4 0.040 2.4 2.4 
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2 . diameter wire, then, the bead must not exceed 0.051”, Weg : 
beads do not necessarily have well defined shapes, hence ) 
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2 4 6 8 10 20 40 60 upper limit rather than a design value. 
rm rt i i i 
3. Junction Shape 
Figure 6. Effect of weld-bead size on characteristic time Independent of junction length or weld-bead size, the ~ 
of bare loop junctions. shape of the junction itself can affect characteristic time, 
The best example is the “twisted junction,” where the 
$ i y F wires are tightly twisted together for two or more turns. 
Figure 6 shows the effect of weld-bead — _ the charac- For such a junction, the characteristic time must be ¢al- 
teristic time of an 18-gage bare-wire loop junction. Although wi 


culated using an “effective wire diameter” of 1.id ip | 
equation (6). Thus, for a twisted junction made of 0.04" 
wire, r would be calculated using d = 0.060”. The increase j 
in characteristic time due to twisting the wires does not 
appear to extend to wires which are merely close together, 
Tests conducted on junctions where the two sides of the 
loop were parallel and one wire diameter apart showed no | WI 
increase in characteristic time as compared to open loopsof | to 


an increase in weld-bead size does raise the characteristic 
time, the effect is by no means as significant as would be a 
corresponding increase in wire diameter. For instance, 
Table I gives the values of - for three weld-bead sizes on 
0.040” diameter wire compared with - for uniform diameter 
wire of the same diameter as the weld beads. For the 
range of sizes given in Table I, the effect of the weld-bead 





























can be approximated by the following equation: generous radius. To date, no junction shape made with ' 
“ D \¢-375 round wire has significantly deviated from equation (6) if 1 
equ,» ( d ) (8) the wires were sufficiently long, and at least one diameter 7 
3 apart. The same applies to double-junction probes: the ‘ 
where: proximity of the two junctions does not appear to affect | 
7 = characteristic time in seconds, with a bead of their performance, so long as they are at least one wire Th 
diameter D and a wire of diameter d. diameter apart and meet the other requirements of loop ] 
r, = characteristic time in seconds, with loop of wire of length and weld-bead size. Figure 7 illustrates several 
uniform diameter d, no weld bead. shapes which have been tested, showing their comparative 
D = weld-bead diameter, inches values of characteristic time. 
d = wire diameter, inches 
; 4. Radiation 
It is strongly recommended that equation (8) be used ; 
ly to set limits D/d f a giv televrance . Radiation from the probe to the walls is another factor 9 
a ee ee ee eee which could affect characteristic time, and thus change the ' 
” performance of a probe. A series of tests were conducted 
For instance, to limit the increase in 7, to 10% due to the to evaluate this effect. A bare 16-gauge, round-wire, loop 
weld bead, D/d must be kept less than 1.29. For 0.040” junction thermocouple was tested for response rate with 
. different rates of radiation loss to the walls. The data 
are summarized in Table II. Although the radiation did 
; have a measurable effect, it was small at this temperature 
CHARACTERISTIC THES OF SEVEN JUNCTION SHAPES level. In the most severe case there was only a 10% it ¥ 
4- WIRE CHROMEL "ALUMEL 18 GA. ti SwAGED MgO STOCK crease in 7. This should not be interpreted to mean that 
JUNCTIONS .50 LONG 
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Figure 7. Effect of junction shape on thermocouple 20 1460 89 > a 
characteristic time. 
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as little or no radiation error in the thermocouple 
It means that the thermocouple signal could be cor- 
r response rate by using the same value of 7 as in 
absence of radiation. The temperature resulting from 
this correction would not be the true gas temperature. ‘It 

uld be the temperature the thermocouple would have in- 
~ ted if it had been able to respond instantaneously, and 
os would include radiation error. 


5, Couple Orientation 

One of the uncontrollable conditions in an engine appli- 
cation is the flow angle of the gas stream with respect to 
the thermocouple. Since this angle may change with 
engine operating condition, it seemed advisable to check its 
effect on characteristic time. Tests were conducted on a 
pare-wire loop junction at 1000°F, with results as indicated 
in Table III. From these data it appears that the effect of 
junction orientation is negligible, at least for relatively- 
open junctions. The junction used was 13 wire diameters 
long, with the wires parallel, and two wire diameters apart. 
More-dense shapes may be affected by orientation to a 
greater extent, as might the shorter junctions. 
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CONCLUSIONS 


In summary then, the response rate of a bare-wire loop- 
junction thermocouple can be predicted by the following 


equation: ‘ 
1. 
eX Week” gc —-—- 
~— e aden (9) 


ou 7 
where: 
= the average density of the materials, lbs/ft’ 
c = the average specific heat, B/lb °F 
d = wire diameter, inches 
G = mass velocity, lb/ft* sec 
T = temperature, °R 


When certain conditions are met, the equation is accurate 
to within 10% over the following range: 

Temperature: from 160°F to 1600°F 

Wire Diameter: from 0.016 to 0.051 inches 

Mass Velocity: from 3 to 50 lbs/ft* sec 

Static Pressure: one atmosphere 


The necessary conditions are: 

1. The junction must be sufficiently long to eliminate 
conduction effects. The required length is a function 
of wire diameter and mass velocity. At a mass veloc- 
ity of 5 lbs/ft* sec, a length equal to 5 wire-diameters 
is required for chromel-alumel. Lower mass veloci- 
ties require longer loops, as do materials of higher 
thermal conductivity. 

2. Wire diameter must be uniform in the region of the 
junction. If the junction has an appreciable weld 
bead, the characteristic time will be increased. The 
increase is approximately given by: 


r ( D 0.375 
where: 


T characteristic time in seconds, with weld bead 
7 = characteristic time in seconds, no weld bead 
D = diameter of weld bead in inches 

d = wire diameter in inches 


(10) 


3. The junction must be a_bare-wire loop junction, 
or similarly open shape. If the wires of the junction 
are less than one wire-diameter apart, the characteris- 
tic time may be increased. Twisting the junction in- 
creases the effective diameter of the wire to 1.5d for 
use in equation (9). 

Two environmental factors which are of secondary im- 
portance to the response of a thermocouple and which can 
be heglected are: radiation to the walls, and the orienta- 
Hon of the junction with respect to the flow. 


TEST EQUIPMENT AND METHOD 


Data presented in this report were taken with the 
4pparatus shown in Figure 8. This consists of an insulated 
and electrically-heated reference section, and the response- 
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TABLE Ill 
EFFECT OF JUNCTION ORIENTATION ON 
CHARACTERISTIC TIME 
GAS TEMPERATURE 1000°F 


Mass Velocity r in Seconds 


Plane of Loop Lbs/Ft * Sec 

Parallel to flow 5 .39 
45° to flow 5 2.31 
90° to flow 5 

Parallel to flow 10 1.80 
45° to flow 10 1.77 
90° to flow 10 1.77 











rate test-section. The reference section provides an error- 
free environment for measuring gas temperature, due to its 
large diameter and electrically-heated walls. The test sec- 
tion consists of a 4” gas duct, response-rate sheath-actuator, 
and electrically-heated insulating covers (one of which was 
removed for this picture). A convergent nozzle of rectangu- 
lar section (1.375”x3.5”) is located in the inlet end of the 
test section. The test thermocouple is located one inch 
downstream from the exit plane of the nozzle. Test section 
wall temperatures are measured for 80% of the field of 
view of the test thermocouple. The response rate cooling 
sheath may be raised to cover the test probe by the air 
cylinder, and can be retracted in 0.015 seconds. Cooling is 
achieved by flowing air through the sheath when it is in the 
raised position. 

When the sheath is suddenly retracted, the probe is sub- 
jected to a step change in gas temperature at the flow con- 
ditions established in the test section. The output of the 
thermocouple is amplified by a breaker type d-c amplifier 
and recorded on a direct-writing oscillograph. The char- 
acteristic time is measured directly from the emf-versus- 
time record. 

All data were taken at static pressures of one atmos- 
phere in the test section. 


couple re- 


Figure 8. 
sponse data. 
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THE FIELD OF INSTRUMENTATION 


> Scanning AUTOMATIC CONTROL AND AUTOMATION >Y 
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Operation Moonwatch. These me 
hope to be the first humans to spot 
the soon to be launched man made 
‘moon’ as it circles the earth a 
18,000 miles per hour. This satel. 
lite observation station is atop the 
Phoenix, Arizona, Valley National 
Bank, which financed the whole 
project. Seated at the newly-de. 
signed, wide-angle telescopes are 
members of the local astronomers 
club; standing is station director 
Amos Hoff, astronomy instructor at 
Phoenix College 











Remote Control. H. C. Missimer, assistant engi- 
neering superintendent, Philadelphia Gas Works, 
points to reset button of Mine Safety Appliance 
combustible-gas alarm in dispatcher’s office 
Alarm system continuously samples air in unat- 
tended regulator station five miles away and 
warns dispatcher with audible and visual alarms 
if gas leak occurs. Gas flow and pressure rec- 
ords are brought in by Bristol Metameters (top) 





SR-4 at West Point. Army cadets Bob Kruege! 
and Stan Cass check torque-meter reading oul- 
put of automotive engine dynamometer, as paft 
of their LU! S. Military Academy training Black 
cylinder in foreground houses Baldwin SR-4 
torque pick-ups which convert shaft strain into 
electrical signals 
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Lever Down — Quality Up. Use of this Hunter Spring Com- 
ngny force gage, enabled Greist Manufacturing Company 
New Haven, Conn., to reduce by 2 the size of sample re- 
wired for their quality contro!. Test tells on gage dial 
whether fit of swivel pin in sewing-machine presser-foot 


sccembly will allow swivel, yet be tight enough to hold in 
dso } “ . 


normal operation 


Hot Lathe. Under remote control of Lear ‘‘Elec- 
trolink”’, this Hardinge lathe can machine dan- 
gerously-radioactive materials to 0.001” toler- 
ances. General Electric engineers adapted Lear’s 
closed-loop servomechanisms so that all normal 
hand control could be remotely duplicated by an 
Operator protected by lead or concrete walls 
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Ups and Downs. This vertica! gustiness record- 
er, developed by British Chemical Defense agen- 
cy, was shown at the annual British Physical So- 
ciety exhibit in London last March. Attached to 
the cable of a captive weather balloon, the in- 
strument gives continuous records of up and 
down air drafts that are very valuable in lower- 


atmosphere, war gas, air-pollution and smog 


movement studies 
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A successful solution to the increasingly complicated and costly prob- 


lem of safely evaluating new airplane designs is described. A mobile, 


analog-computer equipped station analyzes data fast enough to per- 


mit the ground test crew to advise the pilot of the success and safe- 


ty of his test maneuvers, thus greatly speeding the testing program. 


Real-Time Analysis 


of Flight-Test Data 


FLIGHT TESTING of today’s complicated aircraft can 
become a bottleneck in the evaluation of a new design with- 
out the use of advanced test and data-handling techniques. 
Conventional methods involve in-flight film recording, but 
such records must be processed and later analyzed by, at 
best, semi-automatic means. Airborne magnetic-tape re- 
corders eliminate processing time and permit rapid data 
analysis, but do not provide the means for ground based 
observers to monitor the important functions which the 
pilot cannot see or feel. However, an air-to-ground tele- 
meter, when connected through data conditioning and com- 
puting equipment to suitable output displays, allows experi- 
enced flight-test personnel to follow closely the pilot’s 
actions and to advise him as to the success of his maneu- 
vers and the safety of his airplane. A reliable and quan- 
titative monitoring system minimizes the number of flights 
in a test program by enabling more steps per flight and by 
ensuring that all the necessary data is taken before a flight 
is finished. 


THE TRAILER PROJECT 


The “Grumman Telemeter Trailer” (Figure 1), is a 35- 
foot semi-trailer powered and moved by a cab-over-engine 
tractor, fitted with a 50Kw gasoline-driven generator and 
air conditioning. Besides the receiving portion of an 
FM/FM telemeter link and a two-way air-to-ground radio 
set, the trailer contains the equipment necessary to ac- 
complish these five goals: (a) visual display of output 
data in a readily interpretable form permitting flight test 
personnel not only to study instantaneous values at the 
time of occurrence, but also to view an entire maneuver 
at a time immediately after the maneuver is made; (b) 
real-time manipulation of data in an analog computer dur 
ing flight to facilitate evaluation of the data; (c) easy 
means of identifying and editing magnetic-tape records for 
post-flight playback and analysis; (d) automatic program- 
ing of computer and recorders to expedite complicated post- 
flight routines; (e) optimum utilization of the trailer’s 
facilities by very-rapid changeover from one type of flight 
test to another, or from during-flight to post-flight analysis. 

Other furnishings of the trailer (See Figure 2) include 
racks with slide-mounted chassis, data-display tables, stor- 
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age facilities, electric heaters, lighting fixtures, electronie 
test equipment, and electrical conversion equipment to 
provide regulated 60 cycle a-c, 28-volt d-c, and 400 cycle a¢ 
power. Fifty-five percent of the chassis were supplied ly 
vendors; many required electrical and/or mechanical moéi- 
fications to provide the necessary degree of control and flex 
ibility. The remaining chassis were custom built. 

A wide variety of electrical and mechanical engineering 
and technician manpower was required to complete the 
trailer. Including design time, the project covered a period 
of nine months from the approval of preliminary plans 
useful field operation. A specially-trained crew of two cal 
successfully operate and maintain the facility. Total cost 
of labor and material was approximately $300,000. 


SYSTEM OPERATION 


A simplified block diagram (Figure 3) shows the fume 
tional operation of the data handling system. Data orig: 
inating in an airplane is transmitted via a 12-channel 
FM/FM telemeter set. Each channel is given a periodit 
two-point calibration except during maneuvers. In the 
trailer, the telemeter receiving equipment recovers the 2 
channels of information, demodulates them and _ provides 
voltage analogs of the original data to the rest of the 
facility. Before demodulation, the data channels are Tf 
corded on magnetic tape along with an elapsed-time code 
and spoken comments of pilot and observers. 

The elapsed-time code consists of a binary-coded decimal 
counter (counts to 99 minutes and 50 seconds) which ® 
read out each second to produce a pulse train for tape ® 
strip-chart recording. Spoken comments are valuable L. 
subsequent analysis and editing of the record, and consist 
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The Grumman telemeter trailer contains all equipment necessary to receive, 


immediately analyze and read out data from an entire test-plane maneuver at one time. 


from trailer, any unusual 


of maneuver number, range 
phenomena, etc. 

The voltage analogs from the demodulators are first cor- 
rected for any change in telemeter system sensitivity or 
zero level in a set of “compensation amplifiers.” These 
computer-type d-c amplifiers have independent adjustments 
for scale and zero and an accurate output meter. Calibra- 
tion duration is sufficient for an operator to manually ad- 
just both controls to predetermine these settings. These 
readings are the basis for the preflight set-up of the data 
equipment. Data from the compensation amplifiers can be 
recorded as it stands, or it can be applied to the analog 
computer to derive more meaningful quantities before pre- 
sentation to the evaluating engineer. 

The computer performs the usual mathematical opera- 
tions of addition, subtraction, multiplication, division, in- 
tegration and differentiation. It incorporates non-linear 
function generators, d-c voltage sources, assorted switch- 
ing devices and a variety of circuit elements that allow a 
wide range of applications. These include filtering down to 
very-low frequencies, determining of displacement from 
velocity measurements or velocity from acceleration, cor- 
recting for non-linear transducer calibrations, analyzing the 
frequencies of a complex wave, weighing and adding pres- 
sures for total thrust or air-load measurements, etc. 


OUTPUT DISPLAYS 


Four types of recorders or output displays are used in 
the data System: direct writing, oscillographic, oscilloscopic 
and cross plotting. 

Direct-writing strip-chart recorders provide the primary 
quick-look and editing display. Each recorder element has 
an amplifier with gain and position controls so that data 
tan be adjusted on the strip-chart rulings to represent 
known values of the quantity under measurements (See 
Figure 4). 

A second recorder is the oscillograph containing 12 active 
salvanometers with electrical positioning and gain controls 
and 12 inactive galvanometers with electrical positioning 
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only. The latter are used for reference traces or scaling 
lines. The oscillograph has the advantages over direct 
writers of greater deflection and frequency response. It is 
used primarily for computed data where higher accuracy 
is required. The oscillograph is also remotely controllable 
in speed. 

The third type of data presentation is a large-screen long- 
persistence oscilloscope. It serves two purposes: first, as a 
magnified time history recorder, and second, as an X-Y 


plotter. Permanent records may be taken from the scope 
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Figure 2. Electronic equipment includes 130 chassis 
with 1200 vacuum tubes and 200 relays which occupies 
1100 linear inches of pane! board 
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Figure 3. A pictorial-block diagram showing the flow of data from the pilot and plane in flight (left, in 

















dotted rectangle) thru data-handling and computation, to read-out displays for the ground test-crew (right). 
(Switch symbols denote patchable connections. Heavy lines are also patched.) 
ch 
photographically. The scope’s X, Y, Z, and sync inputs of data from magnetic tape. Flight test engineers who pr 
are available for varied applications. have edited the records can specify by means of the timing aft 
For directly written cross plots, provision is made for a code the location on the tape of maneuvers they wish to pr 
fourth type of output display, an X-Y plotter. Remote con- analyze in special detail. me 
trol of the servos and the application of the pen provide the The decoder converts the serially-recorded binary-coded 0) 
flexibility required for a variety of problems. decimal time into parallel decimal form for digital readout 
display, and preselects times at which contact closures are 
POST-FLIGHT ANALYSIS made. 
A large portion of the data handling facility’s time is de- The program sequencer is remotely controlled from the 
voted to elaborate post-flight analyses involving playback decoder or other switching action. It contains 16 output 
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Figure 4. Chart-drives of the wide- 
strip recorders were rebuilt so that 
chart flows along tables for eight 
feet. Slip clutch take up drive (left) 
permits recording to continue while 
paper is stopped by hand pressure is | 
for viewing. Chart speed change of the 
10:1 permits either pilot or ground am 
crew to increase recording speed the 
for greater detail during maneuvers fro 
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Figure 5. Removable 
patch boards bring 
together all data- 
handling inputs and 
outputs and all con- 
trolled functions at 
one point. 








channels each of which provides contact closures between 
preselectable start and stop times from 000 to 999 seconds 
after the sequence has been initiated. The sequence can be 
programmed to play the tape back and forth through a 
maneuver for repetitive analysis, operate the output re- 
corders and computer, synchronize the oscilloscope, etc. 


SYSTEM FLEXIBILITY 


Analog computers get their flexibility from a removable, 
patchable problem board. To give the trailer its flexibility, 
a blank receptable unit identical to the computer’s was 
wired to accommodate specially silk-screened patch boards 
(Figure 5). 


Since each test airplane usually has a different flight plan 
and since in-flight and post-flight analyses differ, economic 
utilization of the facility requires the centralization and 
flexibility of the removable board with its advantages of 
leaving the facility free for other uses while a complicated 
program is set up and of eliminating time lost in repatching 
if the same program will be needed in the near future (See 
Figure 3). 


APPLICATIONS 


; One of the simplest applications of the “telemeter trailer” 
is the monitoring and analysis of flutter data. In this case 
the desired information is the resonant frequency and 
amplitude of motion of various airplane components. With 
the aid of transparent overlays, rapid analysis can be made 
from the Strip-chart record. The pilot is then advised 


oe he may safely proceed to the next more severe con- 
ition. 


ee operation requiring computation is the de- 
whe a of the effective center of pressure of an airplane 
ng structural build-up maneuvers. Properly-com- 
pete representing shear, bending, torsion and nor- 
‘his a on the wing are fed to the computer, 
Ines these quantities to provide analogs repre- 
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senting spanwise and chordwise pressure coordinates. If 
these voltages are used as X- and Y-inputs to the oscillo- 
scope, a spot locating the instantaneous center of pressure 
moves about beneath a transparent overlay of the wing as 
the pilot maneuvers. 


A third example will illustrate the more complex type of 
post-flight analysis. In dynamic stability studies, it is de- 
sired to make fourier analyses of various aerodynamic 
transfer functions (e.g., the response of yaw rate to rudder 
position) with the final result a Nyquist plot showing phase 
and amplitude with frequency as a parameter. First, the 
maneuver to be analyzed is identified by its timing code. 
Upon tape playback, the nearest calibration point is used to 
set the compensation amplifiers for proper level into the 
computer. Then the sequencer is programmed to run the 
tape back and forth through the maneuver as many times 
as there are frequency points in the plot. On each pass 
of the maneuver, the data channels representing input and 
output of the function are played into the computer which 
generates the real (X) and imaginary (Y) parts of the 
transfer function at the selected frequency. At the com- 
pletion of the calculation, the X-Y plotter is caused to print 
the data point. While the tape is being rewound, the com- 
puter is set to the next frequency. Ten points can be 
processed in 15 minutes. 


THE FUTURE 


At the time the trailer was designed, thought was given 
to future expansion, because the data-handling facility is 
at present restricted by the limited amount of input data. 
To exploit the potential of future growth, particular con- 
sideration was given to chassis arrangement and method of 
cabling. Contemplated in the near future are the addition 
of pulse-width-modulation telemeter equipment and play- 
back facilities for airborne recorded tapes. 

Although consideration has been given to digital tech- 
niques, it is felt that the great majority of data operations 
are within the speed, accuracy and simplicity capabilities of 
analog computers. 
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While several makers provide frequency response data on their measuring and con- 


trolling components, almost nothing is yet available on the dynamics of specific 


processes. But process dynamics must be known to understand controlloop per- 


formance. Toward solving this problem, the authors here examine the dynamics of 


a common process unit—the tubular heat exchanger. Computor simulation is used 


to predict and check behavior of the actual exchanger; the effect of pneumatic trans 


mission and of thermal sockets on loop performance is evaluated; the influence of 


load changes on optimum control-mode adjustments is reported. The com- 


putor simulation proved so interesting that it was made a major part of this story. 


Dynamic Analysis 


of Heat Exchanger Control’ 


DYNAMIC ANALYSIS would be much more widely used 
in solving process control problems if more were known 
about process dynamics. Some curves have been published, 
and some are available from manufacturers which show the 
dynamic response of components used in the control loop, 
such as sensing elements, transmitters, transmission lines, 
and valve operators. Knowledge of the response of con- 
trollers is not necessary because the response of controllers 
is adjustable to suit process characteristics. While the 
dynamics of the process must be known in order that the 
entire loop can be understood, little has been published on 
dynamics of specific processes. With this in mind, we felt 
that the study of a representative process would be useful 
not only because its dynamic characteristics would be of 
interest, but also because it would establish how much work 
is entailed in making such a study. 


*Based on a presentation at the 1956 ISA Annual Conference, New York 
City, September 1956. . 





Figure 1. Test set-up used to measure dynamic 
characteristics of a heat exchanger. 
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A heat exchanger was chosen as a process worthy @} 
study. It is universal—used in almost every industry. I} 
is simple, easy to understand; it should yield readily 0} 


direct analysis. 
TEST EQUIPMENT 


Physical Arrangement of Heat Exchanger 

The exchanger chosen is a commercial water heater d 
conventional shell-and-tube design (General Fittings 0. 
Model ST804). Low-pressure steam in the shell heats walet | 
in the tubes. The exchanger shell is roughly 414’ long alt 
8” in diameter, with one separator plate but no baffles. TH} 
water flows in four passes through twenty-two 18-gaugt 
copper U-tubes, each %” in diameter, providing 33.5 squat 
feet of heat-transfer surface. : 

The experimental setup is shown in Figure 1. Cold wale! } 
i: supplied from the town water mains through a 2” pie} 
Supply pressure is controlled at 40 psig. Rate of flow @ 
water is measured by an orifice plate and a dry differet 
tial-pressure cell. Flow can be throttled at any value up® 
45 gallons per minute by means of a hand control valve. 


Temperature Measurement 


Temperature of the outlet hot water can be measured # 
four points (see Figure 1): 
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6” downstream from exchanger outlet. 


Position 1: 


a mg mstreg »xchanger outlet. 
Position 2: 26” downstream from exchang u 


position 3: 41” downstream from exchanger outlet. 


Position 4: 96” downstream from exchanger outlet. 


A bare thermistor, a mechanical temperature transmitter 
(Foxboro Type 12A, gas-pressure type), and be resistance 
bulb (Foxboro Dynatherm bulb, Model M-7070-VT) are used 
interchangeably as temperature measuring elements at any 
of the four positions. The transmitter bulb and the re- 
sistance bulb are so arranged that they can be used bare 
or in standard commercial sockets. All measuring elements 
are mounted concentrically in the outlet line. 

Steam is supplied to a 4” header in which the pressure is 
held at 40 psig. Steam to the exchanger is throttled from 
this supply header through a 2%” equal-percentage valve 
(Foxboro Stabilflo valve). Condensate is removed from 
the exchanger shell through a 1%” bucket trap. 

A high-speed, four-channel, strip-chart recorder provides 
synchronized records of valve-motor pressure, valve-stem 
position and outlet temperatures. 


DYNAMIC RESPONSE 


The dynamics of the exchanger can be tested and ex- 
pressed in several ways, two of which are shown in Figures 
9 and 3. These figures show the open-loop frequency re- 
sponse of the exchanger. The curves relate the outlet-water 
temperature (output) to a sinusoidal signal of air pressure 
applied to the diaphragm of the steam control valve (in- 


put). 


Step Response of Exchanger 

Responses to “step” upsets are shown in Figures 4 and 5. 
These curves relate outlet-water .temperature to step 
changes of air pressure applied to the diaphragm of the 
steam-contro] valve. These response curves are similar in 
shape to the curves taken recently from some larger plant- 
type exchangers, although the larger exchangers are neces- 
sarily somewhat slower. 

With both frequency-response and step-response data 
available, we found it more convenient to use the step- 
response form in this work. Had only one of the two forms 
been available, it could have been used and it would have 
been entirely sufficient. 

In one series of tests, a thermistor was used to measure 
outlet temperature, although it is not a practical device for 
use in the plant. The thermistor is so much faster than 
other components of the control loop that, for all practical 
purposes, it may be said to measure the true outlet tempera- 
ture of the exchanger. The difference between the response 
of the thermistor and the response of one of the industrial 
instruments, then, is a measure of the lag introduced by the 
industrial-type temperature-sensing element (see Figure 4). 

Note that the response of the process as measured by the 
resistance bulb is very similar to the response as measured 
by the pneumatic transmitter with the gas-filled bulb; the 
lags are about the same size. Response of either system 
is Significantly slowed when a socket is used. 


Process Dynamics 


The “process” represented by the response curves, taken 
at different flow rates, contains the dynamics of the heat 


Figure 2, (top right). Open-loop frequency response of 
orcad with water flow at 20 gallons per minute 
pm 


Figure 3. (bottom right). Open-loop frequency re- 
sponse of exchanger with water flow at 40 gallons per 
minute (gpm) 
Test Conditions: 

Steam Supply pressure—40 psig 

Outlet temperature measured by thermistor and 

pneumatic force-balance temperature transmitter 

26” downstream of exchanger 

Input signal to valve motor—9 + 0.1 psig 

Outlet Temperature—150°F 
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Figure 4. Response of exchanger outlet temperature 
to step change in valve position. Curves compare all 
temperatures at a single flow rate. 


exchanger, the pneumatic transmission lines, and the tem- 
perature-sensing element. Three particularly interesting 
lines of study at once present themselves: 


1. What are the effects of pneumatic transmission lines 
on control? 


2. What are the effects of temperature-sensing elements 
on control? 


3. How much does a wide range of load change com- 
promise controller settings? 


ANALOG COMPUTOR SIMULATION 


The experimental setup was established and instrumen- 
tation commissioned. Soon after work started, we saw that 
many weeks of experimenta! work would be consumed be- 
fore we would have results for even a limited examination. 
Consequently, it seemed wise to accelerate the test by using 
a high-speed analog of the process, set up on the computor 
shown in Figure 6. The output of this type of analog com- 
putor is continuously displayed on a grid of “electronic 
graph paper”’—a grid that is traced continuously by the 
electron beam of a cathode-ray oscilloscope, eliminating the 
usual reading errors caused by parallax and by fluctuating 
supply voltage. 

In the analog studies, outlet temperature, rate of water 
flow (“load’’), and valve-stem position were plotted as ordi- 
nates; time was the abscissa. The time scale chosen repre- 
sented 200 seconds of actual operation of the exchanger. 
The picture was traced on the analog display in 1/20 of 
one second. 


Modeling Procedure 


A straightforward technique was used. We drew a block 
diagram of the control loop, including the temperature- 
sensing element, the controller, transmission lines, and 
valve operator, as well as the process itself. Dynamic 
response data were available for the temperature element, 
the controller, the transmission lines, and the valve opera- 
tor. Also, conceptual models—or analog models—had prev- 
iously been established and proved for each of these com- 
ponents. Then it was necessary only to simulate the 





TABLE | 
ANALOG SCALES 


Time ( horizontal scale) 1 minor division 











2 seconds 
Temperature (vertical) 1 division (25 v) 
= 100°F 
Water Flow 1 division (25 v) 
= 25 gpm 
232 





Figure 5. Response of exchanger outlet temperature 
to step change in valve position. Curves compare 
selected temperatures at two flow rates. 
Test Conditions: 
Steam supply pressure—20 psig 
Temperature—150°F, measured 26” downstream 
of exchanger outlet 
“Step” change of valve position 
No control action. 


process with a mathematical model and prove out ther 
sulting analog model against the data 
Figures 4 and 5. 

To make a dynamic model of the heat exchanger, it wy 
first necessary to analyze the physical significance of th 
action taking place in the exchanger. The heat exchanger 
dynamically speaking—-consists of one or more lags anda 
least one pure delay (velocity-distance delay from the ot 
let of the exchanger to the temperature-sensing element). 
The simplest representation of the exchanger is undoubtedly 


represented fp | 








a two-lag model; this representation should be and was trid 


first. 

As rate of flow of water is increased, the rate of hed 
transfer rises, but residence time in the exchanger & 
creases. 
flow increases. Therefore, both lags in the analog moéd 
are made flow dependent.’ 

The curves of Figure 5 agree qualitatively with publishe 
values for the dynamic response of temperature measuring 
elements.’ The bare transmitter bulb was represented it 
the model by a dominant lag of 4 seconds and the bulb int 
socket by one of 16 seconds. 

The representation chosen for the 
parallel channels of gain (proportional 
action (reset) and rate action (derivative). 


controller embodies 


While this 


Velocity-distance delay also decreases as rate d | 


band), integral | 


configuration differs from the action of most controllers | 


its adjustments are readily compared with settings of cor 
ventional controllers. 

The transmission line was represented by six cascaded 
lags, L,, L,, L;, L,, L, (all equal) and L,. The lags wert 
adjusted until the response of the simulated line cloself 
matched that of an actual transmission line (see all 
References.’ 

The step response of the pneumatic valve with its higk 
speed positioner was measured. The curve was essentially 
a typical single-capacity response, and it was, therefore, 
practical to represent the valve in the model by a single 
dominant lag of 0.5 second. 

For convenience, the “gain” of the process and the val¥é 
—that 


is, the ratio of steady-state temperature chang | 


ee 


expressed as percent of scale, to an impressed valve-stem | 


motion, expressed as percent of stroke—is represented by 
the setting of coefficient C,. This “process gain” varies 84 
function of valve-stem position (or temperature) and also 
as a function of rate of flow of water. In general, the mai 
mum value of gain within the range of conditions to be 


refer to like numbers in the references ot ™ 
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TABLE Il 
SETTINGS OF ANALOG COMPONENTS 
(Refer to Fig. 7) 





























Component Setting 
as 7 . 
Cc. 4 (gain) 
C; 0.2 
a ———— 
Cc; 2.0 
Cc, 0.05 
= “4 
Cc; 0.4 
Cc. 2.3 
a ——— 
L: 0.5 seconds 
Ls, Li, bs, be, L: 1 second 
a ; 
Ls 2 seconds 
J 2 seconds 
erature _ 
ompare Ja 20 seconds 
MU,, MU. Unit gain 
To simulate bare bulb, set L. = 4 seconds 
t . 
“— To simulate bulb in socket, set L. = 16 seconds 
To simulate 10-foot transmission lines, omit 
Ls, Ls, bs, be, L:, bs 
To simulate 500-foot transmission lines, set 
L,, Ly, Ls, be, L; = 1 second 
ut the m and L, = 2 seconds 
ented fp | 
ar, itwa | encountered limits the gain setting of the controller. The Figure 6. Many weeks of experimental work were 
ce of the maximum gain of the process was found to be about 4 and, saved by simulating heat exchanger response on this 
hanger— therefore, the gain of coefficient C, was set at 4. For a Philbrick analog computor. 
zs and a more elaborate investigation, a function generator could 
| the out have been used to make C, flow-dependent a- , 
»]ement) ture-dependent , , ae ep curately simulates the response of a bare bulb; setting it 
loubtediy Figure 7 shows the analog representation of the whole ets genes chy ow 8 eee. ee Ragin 
was tried * control loop in block-diagram form. The scales are mean- pinnae Aoescaitane 099-8 ae a SS ed oom 
) ingful, and the scale factors are given in Table I second accurately simulated the response lags introduced by 
of heat , ; : a 500-foot transmission line from sensing element to con- 
nger dé : troller and another 500-foot pneumatic transmission line 
ra Establishing the Constants of the Model from the controller to valve. 
gE mode | A plausible qualitative mathematical model had thus If no satisfactory settings could be found, either the 
| been assembled. It was now necessary to “scale” it to analog representation was not adequate, or the search for 
ublished match the process quantitatively. The first move was to the proper settings was not successful. In either case the 
procedure would be to try a different arrangement of 


easuring introduce step changes of steam-valve position on the 
ented 2 | 4 analog model and to find analog coefficients that would best 


ulb ina i match the process response shown in Figure 5. The analog 
| Model was “open-looped” by disconnecting valve from con- 


analog components. 


COMPARING ANALOG PREDICTIONS 





mbodies | ‘roller and, in addition, transmission lines were set at 10 TO PROCESS RESULTS 
integral | feet by omitting L, through L,. Controller settings were : 
ile this}  *stablished at 100% proportional band, maximum reset, and To make eure that the anales study Was VES, we Sonne 
troller wero derivative. A 40-volt signal, representing water flow the optimum controller settings for the analog process and 
of cm § of 40 gallons per minute, was applied to the analog process compared them with the optimum controller settings de- 
: and a 1.25-volt step change was applied to the set point of 
ascaded | the analog controller, representing a change of 5°F. (A 
zs wert | change of set point is equivalent to a change of position of 
closely the steam-control valve in this model.) The output of the TRANSMISSION LINES 
pe also ' temperature-sensing element was recorded, and the co- [| LLL! 
| efficients C, and C, were then adjusted to give a good match rere rere re 

s high | of Process performance. 
ontially ) Next, the “water flow” was set at 20 gallons per minute 
orefore, and 4 step change of the analog set point was made to find 
single Coefficients that would match the process response shown 

a Figure 5. The coefficients C, and C, were adjusted to py OO mo, aie p 
e valve sive a good match of process performance with a flow of 20 7 _—— 
:hange, gallons per minute of water, while preserving a satisfactory y | UOW-CEPENDENT: §— i. ow-DEPENDER 
re-stem match at 40 gallons per minute flow. : ; : 
ted by The final step was to trim all adjustments—particularly Eta sto wudelie tfc} 
es asa C, and C.—to give a good match with the observed response sy Ee 
dale of the process to upsets in flow rate. 1 
» maxi Pes II shows the analog component settings which i 
to be rend simulated the process performance. Note par- | FLOW RATE 

a, Settings of L,, the lag representing the tem- — 

pneumatic sna element, and the lags representing the 
at te study. —. lines—the immediate object of Figure 7. Analog representation used in simulating 

& L, to a time constant of four seconds ac- the heat exchanger. 
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Figure 8. Comparison of curves produced by change 
in set-point on analog (left) and on actual process 
(right) for short transmission lines (top) and long 
transmission lines (bottom). Bare bulb—water flow 
20 gpm. 


termined by experiment on the actual process under various 
conditions. 

Figure 8 compares the effect of long and short transmis- 
sion lines on the open-loop response of the process and 
on the analog model, with a bare thermometer bulb. Figure 
9 similarly compares the responses with the bulb in a 
socket. 

There was a remarkably-close correspondence of the 
optimum controller settings predicted by the analog and 
found by actual test on the exchanger with the long trans- 
mission lines. With shorter lines, the agreement was not 
so exact, especially when no socket was used. It seemed 
that the “match” between analog model and process became 
better and better as conditions became slower. 

In one respect, the analog used differs from the process: 
the model had no “noise’’—small, fast random upsets. Ex- 
perience shows that any slow component in a control loop 
effectively filters out the effect of noise. However, in a 
fast process, noise can sharply limit the amount of deriva- 
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Same curves as shown in Figure 8, except | 


bulb is in socket. 
} 


tive action and proportioning action that can be applied)! 


the process. It is to 


be expected, then, that on a i 


process any noiseless analog will accept significantly mm 
derivative action and a narrower proportional band th! 


the actual process. 


Consequently, the optimum controk! 


settings in the analog and in the actual exchanger do diff} 


significantly in the fastest 


with bare 


system tested (the exchange 


bulb and 10-foot transmission lines). 


Studying the curves in Figures 8 and 9, a number? 


interesting observations can be made. 
mission line 


1000 feet of tram 


(500’ in measurement line and 500’ in valk 


line) seems to contribute but little deterioration in cont 
It is clear that controller settings must be properly mak 
It is also clear that even though the socket makes a mar 


difference 
ment 
effect. 


Simplicity 


of the controller will, to a 


in time constant of the system, proper adju 
large extent, cancel thi 


ADVANTAGES OF SIMULATION 


Note the simplicity of the analog model used. A Mm} 


elaborate 





model could have been made to more close] 


Figure 10. Computor- 
showed that a_ bulb 
socket deteriorates con- 
trol as much as does 
1000’ of pneumatic 
transmission line. 
Curves are in response 
to set-point changes 
with two 500’ trans- 
mission lines, bulb in 
socket, flow 20 gpm. 
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oximate the process performance, but to answer the 
pi specific questions, the simple model was more than 


adequate. 


age of the analog computor in studies 
Once the model of a process has been 
ent takes only a few seconds, com- 
pared to a minimum minutes with the real 
The analog also provides great facility of re- 
arrangement of the plant and of the instrumentation. For 
example, to change from a bare bulb to a bulb in a socket, 
it is not necessary to shut down the plant and re-pipe; the 
change is made by simply turning a knob. This facility 
also enormously speeds up a test program. Finally, speed 
adds an indirect benefit: it is an aid to memory. The 
experimenter usually remembers—and compares—the re- 
sults of two experiments when they are five minutes or less 
_ He is less apt to remember and less apt to compare 

the results when they are separated in time by a day. 


A particular advant 
of this sort is speed. 


made, @ single experim 
of several 


Reproducibility 

The analog computor gives the advantage of reproduci- 
bility. Test conditions can always be duplicated on the 
analog, but it is difficult to arrange a real process to stay 
always the same over a period of weeks or to return to a 
previous condition after a period of weeks. 


Flexibility 

The analog setup also gives more freedom of experiment. 
Upsets can be large or small. The test program can go on 
as long as necessary without worrying whether the plant 
product will be off-specification because of the test—or 
whether the plant will blow up! 


COMPUTOR INVESTIGATIONS 


Transmission Lines Compared to Sockets 

One way to dramatize the effects of pneumatic transmis- 
sion lines (which are often discussed) was to compare them 
with the effect of a socket (which is generally accepted as 
a matter of course). The analog was run both ways with 
the controller being readjusted each time to give optimum 
performance. The results of these tests are shown in 
Figure 10. (All further figures are reproductions of curves 
taken on the analog model.) It is apparent that 1000’ of 
transmission line is comparable in effect with a socket! 


Effect of Set-Point Changes at Different Flow Rates 

The next investigation was that of effect of load upon 
controller settings. Many reports are received of cases 
where a controller works admirably one day but behaves 
miserably the next. It had been suggested that this is gen- 
erally a result of process changes, but usually these changes 
are hard to pin down. Accordingly, the analog was set up 
with the controller-action settings made optimum for one 
flow rate, and then the flow rate was changed. The several 
combinations possible were tried and results are seen in 
Figure 11. It is immediately obvious that controller set- 
tings are optimum only for a specific load. With this 
process, stability improves with increase in flow rate. It is 
clear that the plant control engineer must determine the 
direction of load change that increases stability and adjust 
his controllers accordingly. j 


Effect of Flow Rate (Load) Changes 

The preceding test runs had all been made on the basis 
of set point changes. A number of runs were, therefore, 
made with a fired set point and load changes made by 
altering flow rate. The effect of transmission lines was 
studied and reported in Figure 12. In a sense these figures 
are a corollary to Figures 8 and 9. 


CONCLUSIONS 

1. Transmission lines reduced the effectiveness of con- 
rr Ran ang harmful effects can be minimized by proper 

“ e controller. 
sia we os response of a temperature-sensing ele- 
tel hertinn erially reduced by a socket. The effect on con- 
of 1000" © omen was shown to be about equivalent to that 

pneumatic transmission line. 
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Figure 11. Analog showed that controller-action ad- 
justments are optimum for one load only. Curves 
are in response to set point changes, bulb in socket, 
500’ transmission lines. 


3. Controller action settings that are optimum at one 
load condition may give unstable control at another load 
condition. Where process instability is actually danger- 
ous, the analog model may give some insight into process 
controllability and help to quickly establish safe settings. 

4. The analog computor was found useful and efficient 
for studying process controllability with different forms of 
temperature-sensing elements and different lengths of pneu- 
matic transmission line. The effects of different controller 
settings, different loads, and different types of process up- 
sets were readily studied. 
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The ISA Journal editors are particularly pleased to present here 
what we believe to be the first published report on the special instry 
ment-maintenance provisions and techniques required by atomic proc. 
esses. With the large number of atomic power plants, research rege 
tors and educational facilities now being built, author Richard's ey. 
perience will guide hundreds of engineers and technicians in recog 
nizing and solving the unfamiliar problems of this new industry, 


Instrument Operation and Maintenance 


in Atomic Energy Plants 


by William A. Richards AFTER MANY YEARS of experience in instrumentation 

2 of atomic energy plants, I feel that my warning of pitfalls 

Member of ISA to be avoided, and my recounting of the useful ideas we 

Senior Engineer in Instrument Design have developed at Hanford will be helpful to other engi- 

Construction and Engineering Operation neers in planning, operating, and maintaining instruments 
‘ ‘ for atomic power or production processes. 

Hanford Atomic Products Operation . . ; 

The General Electric Company 


Richland, Washington 


I will consider the subject in the following order: 


1. Manpower requirements. 

2. Location of instruments. 

3. Importance to the process. 

4. Complexity. 

5. Special help. 

6. Information. 

Service-area instrumentation. 
8. Preventative maintenance. 

9. Design. 


1. Manpower Requirements 


The prediction of instrument manpower requirements is 
very difficult; many factors must be considered, each vary 
ing with the individual plant. For example: is the plant 
in the construction, start-up or operating stage? Does the 
instrument group have construction responsibility? The 
instrument work during construction varies according 
the plant orgaaization, but usually the operating instr 
ment group follows the construction work closely. 

In the first stages of construction, and highly important, 
instrument work is mainly the advising of construction 
craftsmen on instrument installation, and interpretation 
of prints. For instance, instruments that will be located iB 
future high-radiation zones must get close attention, 
that future operations will be the best possible. Later, # 





Picture 1. During start-up, an experienced instrument completion nears and the instruments are installed, calibre 
mechanic (right) explains system instrumentation to an tion work must be started so that “cold runs’ can begin 
operator. as soon after completion as possible. Plan your instrument 
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e calibration stage to be one and one-half 
f your normal operating instrument crew. 
ge requires close follow-up, assistance to 
operating personnel, possible design changes, and “debug- 
ing” of newly-installed equipment. Proper operation of 
a instruments at start-up is very important, for often 
this might be the last time before “hot” start-up that you 
can inspect and adjust the primary elements by conven- 
tional methods. ; ; 

The early process operating stage will require considera- 
ple follow-up, operator assistance, adjusting and setting of 
controllers, and checking of the operation of complex in- 
strument systems. The instrument crew can be slowly re- 
duced to normal operations as these problems are worked 
out. Picture 1 shows an instrument mechanic assisting an 
operator to understand the system operation. Much time 
can be spent in such instruction. 


manpower for th 
to twice the size 0 
The start-up sta 


2, Location of Instruments 

Proper location of your instruments is a major factor 
influencing success. Is the location in a radiation or con- 
tamination zone? Must the location be in such a zone? 
Must the entire system be in the contaminated zone, or only 
the primary element? Will it ever be possible to service the 
equipment after it is initially installed? Will it ever be 
possible to approach the instrument to do contact main- 
tenance? What will be the safe time limits for service 
work? Is the use of remote servicing devices possible? 
These are questions you must answer. (See Picture 2). 

Instruments located in a radiation or contamination zone 
will greatly increase your manpower requirements. You 
can estimate that instrument maintenance that would re- 
quire only one hour in a normal zone, will require two 
hours or more in a radiation zone. Factors to consider be- 
fore planning work in such a zone are: 
a. Complete job knowledge. The serviceman must be very 
familiar with his portion of the job. In short-time zones, 
he cannot take time to study details or learn procedures. 
b. If the job takes more than one man, each man in turn, 
before entering the zone, must know eractly what the man 
before him did, and exactly where to start his part of the 
work. 
¢. Tools needed must be carefully planned before the job, 
and as it progresses. Tool boards in the radiation zone are 
amajor help. (See Picture 3). 
d. Proper clothing must be worn to protect the instrument 
mechanic in a radiation zone. (Picture 4 is a good example 
of the difficulties met when instrumentation, originally 
located in a clean area, becomes contaminated by accident 
or change of zone status. exacting service work is very 
dificult under these conditions. Your careful consideration 
of instrument location during design will help to overcome 
such problems. 
e. Often, when an instrument or part located in a radia- 
tion zone can be quickly detached, the repair can be best 
done in a specially-located “hot shop.” Here, repairs can be 
made, giving proper attention to radiation level and spread 
of contamination (See Picture 5). 


3. Importance to the Process 


The importance of the instrument to the process can vary 
greatly. Ask these questions: Can the process continue 
without the instrument? Should an alternate instrument 
be available? Is an indicating instrument in parallel with 
the recorder? (See Picture 6). Can the process be manual- 
ly controlled without tieing up an operator for long periods? 
Often in a critical spot, two primary elements can be in- 
stalled, so that if one fails, the other will be available. 
This concept of “importance to process” will greatly affect 
i eget and design planning. A sudden break- 
= sh - critical controller can mean overtime work and 
bri ption to normal schedules. The use of dual primary 
, ents also requires special design and increased en- 
sineering time. 


4, Complexity 


oe special training and techniques are required to 
in complex instrument systems located in a radia- 
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Picture 2. Jumper used to transmit radioactive liquid 
between two vessels. Note control valve (center) and 
rotometer flow transmitter (bottom). Such instruments 
must be perfect in calibration and performance before 


installation in a radiation zone. 


tion zone. Often, due to location, the equipment can be 
worked on only once, so every possible test and inspection 
to insure reliable operation over a long period must be 
made. This means more man hours of work than would 
normally be required. It is very important that these tests 
be done under operating conditions. I well remember one 
example of this. A flow-measuring instrument was in- 
stalled in a remote pipe-line jumper and, although the in- 
strument had been carefully checked as to calibration and 





Picture 3. Special tool board inside radiation zone. Due 
to short time-limits men can spend in zone, such boards 
require careful planning, rigid inspection and periodic 


replacement. Every man must know exactly where 
every tool is, and the tool must actually be there. 
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Picture 4. Instrumentman servicing controller inside 
radiation zone. Note special protection required: boots, 
coveralls, head cover, mask, goggles, respirator and 
plastic gloves. Extensive time consumed in dressing, 
undressing and contamination survey must be allowed 
for in estimating size of your maintenance staff. 


operation, it had not been completely disassembled. Soon 
after installation, a small piece came unscrewed, rendering 
the instrument useless. This required building of a com- 
pletely-new jumper. I strongly suggest you make an es- 
tablished check list, calling for definite inspections, so that 
before installation in a remote zone, a thorough inspection 
will be systematically completed. 

Also, be sure to check for slight deviations from manu- 
facturer’s print dimensions. Although not important if 
equipment is readily accessible, such deviations can be 
vitally important if the installation is in a remote radia- 
tion zone. This check list also is a valuable record for the 
instrument supervisor to keep on file. 


Picture 5. Where contaminated instrument can be de- 
tached, work is best done in a special “hot shop”. Here 
chemicals in a gas analyser are being replenished under 
a hood which carries contaminated vapors away from 
worker. This allows worker more time for better work. 





















Picture 6. Where importance of instruments to the 
process is great, parallel equipment is installed. Many 
recorders on this typical panel board are paralleled by 
indicators for failsafe reasons. 


5. Special Help 

“Special help” covers devices we have used which proved 
of value. One is photography. J cannot stress too greatly 
the importance of picture records. A photograph of a com 
pleted instrument assembly before installation can often le 
very valuable for future equipment failures. Details over. 
looked during assembly can be seen later in the photograph, 
Recently, a remote installation proved faulty. The repair 
part we fabricated “per print” would not fit, due to the 
misplacement of a piece of conduit by only one inch! If 
we had made a photograph, this detail could easily have 
been seen. A very important use of photography during 
breakdown or alteration in a radiation zone, is to show 
personnel not acquainted with the details of the job each 
stage of work. Often, if drawings lack sufficient details, 
these can be recorded after completion of the equipment by 
use of a photograph. 

During a recent large repair job in a one-minute radiation 
time-limit zone, photographs saved hundreds of man hours 
work. In this job, photographs were used for job training, 
because short radiation exposure-limits required use ofa 
large number of men who had no previous acquaintance 
with the location or the equipment. Photographs were 
used also to check the progress of the job and to record de 
tails not on the prints. A camera which produces complete 
pictures in 60 seconds was used fer the job follow-up work, 
and a regular press camera was used for location phote 
graphs. Photograph also shows before and after facts, 
such as instrument panel modification, and special installa 
tions. Photographs can be used to good advantage on it 
spection trips off-plant to show new developments of 
progress on an instrument order being fabricated in 2 
manufacturer's plant. 

Other special helps we often use to advantage are remole 
viewing devices, both optical and electronic. (See Picture 
7). This type of optical instrument usually has a number 
of variable powers so that both overall and detailed views 
can be seen. We use television to some extent, and will 
use it more as it improves. Other helps to consider are 
remote-controlled calibration and repair devices for instr 
ments, special tools, and special, portable, radiation-shields. 


6. Information 


In atomic plants, the instruments are often of new design. 
Operating experience and complete instructions are not 
always available. Often, special instruments not available 
on the market must be locally made. On new processes, the 
instrumentation application often is not proper, and instrt 
ment design changes may be necessary as information a 
cumulates. Then, you must generate your own experience 
and information (See Picture 8). 


7. Service-Area Instrumentation 


This article so far has dealt mostly with instrumentation 
in radiation zones. Other very important atomic-plant ™ 
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Picture 7. “Hot” process cell viewed thru crane peri- 
scope. Used not only for operation of plant, but also for 
remote repair work. Note very bold numbers permitting 
easy part identification in periscope or TV image. 


struments are in the service area, including instrumenta- 
tion of water, steam, sewage, and process chemicals. For 
instance, reliability of the water supply for reactor-pile 
cooling is highly important. So instruments of the pump- 
ing stations, filter plants, power house, and storage facili- 
ties are of major concern. The power house must be ready 
to supply steam to emergency pumps at all times. The 
service area, therefore, requires thorough and adequate in- 
strument engineering design and maintenance (See Pic- 
ture 9). 


8 Preventive Maintenance — “PM” 

Instrumentation is especially well adapted to preventive 
maintenance programs; the establishment of PM is of the 
greatest importance in an atomic plant. Many different 


PM systems have and can be used. The system I have 
used for a number of years is as follows: 

a. List data on all instruments in the plant, including 
location, service, serial and model numbers, range, and 
maker. 

b. Schedule the maintenance and frequency of main- 


tenance necessary for each type, using manufacturer’s 
literature and your own plant experience. Service and 
frequency will depend on location, complexity, and im- 
portance, 

¢. Prepare a detailed maintenance procedure. 

d. Set up a card for each instrument or system with col- 
ored tabs to show when it should be serviced. All data 
and service facts can be noted on these cards. 

This system can be modified in several ways. A separate 
routine-inspection sheet can be made for each type of instru- 
ment. Instrument mechanics can use this sheet on the job 
to check off work steps as completed. These sheets are 






Picture 8. When special instruments must be made, no 
instructions exist. Then the instrument department 
must generate its own experience in application, opera- 
tion, and service. Here, an experienced technician in- 
structs a new man in maintenance of a special instru- 
ment. 


filed and used as a check to prove that calibration changes 
and proper overhaul were done. In large plants, a clerk, or 
in smaller plants, the instrument supervisor himself, can 
take care of the PM system. 


9. Instrument Design 

Instrument design was put at the last because it is of 
major importance. Most of the items previously discussed 
should be considered when instrument design is initially 
started. It is highly important when designing instruments 
for radiation work, that every thought be given to what the 
effect would be of a change in location status due to acci- 
dental leakage of contaminated material. Instruments 
initially located in clean zones can, due to unforeseen cir- 
cumstances, be changed to contaminated zones. Thus, 
equipment reliability must be highly considered in design. 
Usually, primary instruments can be calibrated only once, 
and must operate satisfactorily for as long as possible. 

Consider first instruments of proved design, unless un- 
tried and special equipment must be used. Instrument 
designers must be encouraged to keep close contact with 
the field, so that their instrument designs are practical and 
sound from the field’s standpoint. Instrument designers 
must properly evaluate the field’s proposed requirements 
as to measurement accuracy and reliability. And some- 
times, even the actual need for the instrumentation itself 
can be questioned, for there exists a tendency to glamorize 
an instrument installation, when sound engineering prin- 
ciples which simplicity and proper basic design 
should be considered. 

In closing, I wish to remind anyone entering the atomic 
instrument field, that it is still very new—only about 13 
years old—and that new methods and equipment are being 
developed daily, both by workers in the field and the in- 
strument manufacturers. This increases the responsibility 
of the instrument supervisor, mechanic, and engineer to 
look for new and better instruments and job methods. 
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Picture 9. Service area instruments 
Such as these water-treatment plant 
controls, require just as thorough 
maintenance as do those on the 
atomic process itself. (Some chart 
and scale indications are masked 
for security reasons.) 
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Industrial Control Instruments, by B. 
Chester Delahooke, Delmar Publishers 
Incorporated, Albany, N. Y., 1956. 
Bound 8”x101%4”, 168 pages, $4.75. 


Review by George A. Larsen 


The Texas Company 
Lockport, Texas 


The Delmar Publishers have scored 
again in the field of industrial instru- 
ment training, by the publication of 
B. Chester Delahooke’s new training 
text entitled “Industrial Control In- 
struments.” The author has revised, 
rearranged and modernized the ma- 
terial in Delmar’s two earlier texts, 
that are so well known and widely 
used by vocational schools as well as 
industry, for in-plant training pro- 
grams for instrument maintenance 
personnel. The texts referred to 
are: “Fundamentals of Pressure and 
Temperature Instruments” and “In- 
struments and Process Control.” The 
author’s extensive experience as an 
instructor and training director is re- 
flected in this new book. 

The material is well written, clearly 
stated and generously illustrated. The 
section on basic controller mechanisms 
is so clearly described and illustrated 
that trainees should have no difficulty 
in grasping the principles of controller 
operation. They can then use the 
sketches to aid in assembling bread 
board demonstration units to prove 
their understanding of the basic prin- 
ciples of operation. Most instrument 
shops have parts on hand to provide 
this type of instruction. 

The chapters on graphic-type panels, 
miniature-type instruments, stack-type 
controllers and mercuryless differen- 
tial-pressure transmitters, are excel- 
lent introductions to these compara- 
tively-new control components. Min- 
iature-type instruments and stack-type 
controllers are advancing so rapidly 
that the user of this text as a train- 
ing manual would find it advisable to 
obtain the most recent bulletins on 
these instruments. The instruction 
bulletin on the Moore Nullmatic Con- 
troller and M/P Station should sup- 
plement the text material for a more 
extensive coverage of stack-type con- 


trollers and miniature-type instru- 
ments. 
The section on _ thermoelectric 


instruments, including the resistance 
thermometer, the potentiometer pyro- 
meter, the electronic continuous-bal- 
ance potentiometer, and the potenti- 
ometer (electric to pneumatic) 
transmitters, are introduced in this 
text and ean be given more extensive 
handling as required. 

The temperature to emf tables for 
thermocouples and the Definition of 


240 


Terms used in instrumentation are 
very worth while sections in this new 
text. 

This text describes predominately 
the Taylor brand ot instruments, but 
the basic principles involved are ap- 
plicable also to instruments of other 
manufacture. By using supplemental 
data from various manufacturers, and 
some of the texts listed in the ISA 
“Training Course Outline for Indus- 
trial Instrumentation,” a well-rounded 
training course can be established for 
developing qualified instrument main- 
tenance personnel. 
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Measurements, by 
Isaac F. Kinnard, John Wiley and 
Sons, Inc., New York, N. Y., 1956. 
Bound, 6”x9’’, 600 pages, price $15.00. 


Applied Electrical 


Review by C. 8S. Murray, Engineer, 


Consoliated Edison Company, 
New York, N. Y. 


This is one of a series of 16 books 
written for the advancement of engi- 
neering practice by personnel of one of 
the world’s largest manufacturers. 

The book consists of two parts. Part 
I covers the measurement of electrical 
quantities such as current, voltage, re- 
sistance, induction, capacitance, power 
and the like, while Part II covers the 
measurement of non-electrical quanti- 
ties by electrical means, among these 
being light, heat, sound, force, pres- 
sure, and rate of flow. 

Each subject throughout the various 
chapters begins with an outline of the 
fundamental laws by which the par- 
ticular measurement is governed. The 
student will learn the principles of 
physics and mathematics on which the 
measurement is based, while those of 
us who have been connected with 
measurements for some years will 
have an opportunity of making a long 
overdue review of the basic principles. 

The first chapter takes us through 
the milestones of electrical measure- 
ments while the second covers the 
theory of measurement, which will be 
of value mostly to the meter designer 
and laboratory technician. 

Chapter three stresses the use of 
functional analysis. The method de- 
scribed here is used throughout the 
book, and is a method that is finding 
wide acceptance. Functional analysis 
is a means for an orderly explanation 
of a complex device and has not been 
stressed adequately. 

Beginning with Chapter four, the 
description of measurement mechan- 
isms is introduced. A comprehensive 
description follows of the many varied 
methods of measuring current and 
voltage. The remaining material of 


a 


Part I covers the various bridge ¢jp. 
cuits and measurement of other Clee. 
trical quantities found to some extent 
in other text books. The chapter oy 
“Waveform” includes a description 
the magnetic and cathode ray ogi 
lographs, the use of which is 

increasing in the field of measurement, 


There are a few cases in which to 
much attention is given to a mezsy 
ing device (e.g., watthour meter), 
while in others the Measurement jg 
treated too lightly (e.g., phase angle), 
In general, however, the amount of a 
tention given to each measurement js 
adequate. 

The demand for more informatig 
during the operation of the larger and 
more complex modern apparatus has 
resulted in an increase in the number 
of measurements required of the nop 
electrical quantities. In some Cages 
the particular device is applied to cop 
trol or is modified to act as a protec. 
tive relay to remove rotating equip 
ment, such as large motors and turbine 
generators, from service automatically 
in the event that pre-set limits are 
exceeded. The types of measuring 
equipment described in Part II are 
too numerous to discuss separately. 
Practically all of the measuring equip 
ment in general use is covered to a de 
gree which, for the average applica 
tion, is sufficient. 

The last chapter (Chap. 18) covers 
the use of measuring instruments. Up 
to this point the emphasis is placed on 
the instrument itself and the funda 
mentals of operation. The chapter is 
quite brief and it is to be expected. 
To cover the field of application ade 
quately wouid require another book. 


The author states in Part II that the 
importance of specifying, installing 
and maintaining of instruments and 
controls is now recognized by manage 
ment in practically all processing 
plants. The statement applies equally 
well to the power industry as a whole 
and especially to the public utility field 
wherein measurement of temperature 
(Chap. 13), vibration and force (Chap. 
15), pressure, rate of flow, and expal 
sion (Chap. 16), form the basis for the 
operation of the entire system, start: 
ing with the boiler through the tur 
bine-generator and to the transmission 
and distribution system. Even the 
measurement of Sound (Chap. 14) is 
becoming an important item in the 
power industry. 


The material throughout the book 
has been arranged well, illustrated 
adequately, and is relatively free from 
errors. An extensive bibliography is 
given at the end of each chapter whi 
includes up-to-date literature on 
subject for those who wish to pursué 
the subject further. The book should 
be a welcomed addition to any refer 
ence library. 
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ABolstered Board Activates New Projects 


Less than three months after its formal life started with 
a meeting of Trustees in Florida (see ISA Journal, April 
57, page 156) the Foundation for Instrumentation Educa- 
tion and Research flexed its young muscles in a second 
Board Meeting in New York City on May 8. Purpose of the 
gathering: to review Foundation progress thus far, plan 
and activate new projects, and bolster the Board with new 


members. 


New Trustees Offer Broad Perspective 


Probably the most significant thing about this second 
meeting of the Foundation was the quality and stature of 
the new people who have agreed to serve on its working 
team of Trustees. The Foundation is proud to announce 
the following new members: 

Dr. Gordon S. Brown, Head of Electrical 

Dept., Massachusetts Institute of Technology 

Mr. W. “Will” Garey, Publisher of CONTROL 

NEERING, McGraw-Hill Publishing Company 

Dr. Augustus B. Kinzel, Vice President-Research, Union 

Carbide Corporation 

Dr. Cuthbert C. Hurd, Director of Automation Research, 

International Business Machines Corporation 

With these new members, the Foundation’s Board now 
includes top spokesmen from Government, Education, Com- 
munications, Publishing, Medical Research, Business Auto- 
mation, Finance, the Process Industries, Electrical Manu- 
facturing, and the Instruments and Control Industry. Such 
representation brings the Foundation broad and wise per- 
spective on how it can operate in the interest of all facets 
of our Nation and its economy. 


Engineering 


ENGI- 


A “Conceptual Clinic” on June 10-11 


At the Board Meeting, Dr. John Heller, a Trustee of the 
Foundation and Director of the New England Institute for 
Medical Research, vividly described the program for the 
first Foundation-sponsored activity: a Clinic at the Institute 
in Ridgefield, Connecticut, on June 10-11, 1957. 

Called a “Conceptual Clinic” by its co-sponsors, the meet- 
ing will bring together 50 of our country’s leading instru- 
ment research and design engineers with a group of scien- 
tists how active in biological-medical research. The scien- 
lists will intensely brief the visiting instrument men on 
some of the unsolved physical and chemical measuring 
problems related to sickness and disease in the human 
being. One fascinating touch: all reference to these meas- 


uring problems will be couched in physical and engineering 
terms rather than esoteric medical jargon. “Medicine,” 
says dynamic John Heller, “will be a dirty word on those 
two days.” 

Another unusual aspect of the Clinic: after a group din- 
ner on the eve of June 10, the meeting will turn around into 
a “Feedback Session” and the instrument men will throw 
in their thoughts for approaches to the problems. Out of 
this give-and-take, several new ideas should be conceived 
which the Foundation may follow-up in grants for basic 
research. 


An ISA Fellowship in Instrumentation 


Still another milestone set up by the Foundation in its 
second meeting was its vote of $4,000 to support an “ISA 
Graduate Fellowship in Instrumentation” at Case Institute 
of Technology during the forthcoming academic year. 
Funds for this fellowship, which was suggested by ISA’s 
Executive Director Bill Kushnick, come from virtually all 
over the world: the specific money was donated by ISA to 
the Foundation from admission fees of the 1956 ISA Inter- 
national Instrument-Automation Conference-Exhibit in New 
York. 

Why an ISA Fellowship at Case? In the judgement of 
the Foundation’s Board of Trustees, Case has one of the 
most outstanding graduate programs in instrumentation 
and control engineering in the country. It is hoped that 
this initial grant will catalyze interest and similar programs 
in other schools; future grants the Foundation expects to 
administer will surely go into these new and developing 
programs. 

Many other exciting and sorely needed projects in educa- 
tion and research and for advancing the engineering-science 
of instrumentation were discussed by the Board, and sev- 
were put up for immediate activation by the Foun- 
Among these were: 


eral 
dation. 
e the synthesis of an ideal curricula in instrumentation 
for a two-year, post-high-school technical institute 
e the sponsorship of a film series based on basic meas- 
urements to be produced at the Bureau of Standards 
e the conception and inauguration of clinics for instru- 
mentation training-school instructors 


other fast-budding Foundation 
course in our next serving of 


Progress on these and 
projects will be the main 
“Foundation Feedback.” 


FOUNDATION ELECTS FOUR NEW TRUSTEES 





W. "Will" Garey 


Dr. Gordon S. B 
° - Grown 
MIT McGraw-Hill 
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Dr. Augustus B. Kinzel Dr. Cuthbert C. Hurd 
Union Carbide IBM 
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The dynamic pattern of ISA’s growth since its founding 
has been toward rendering unselfish service to its mem- 
bers, to its industry, and to the whole national economy. 
Our members have grown in stature paralleling the e.z- 
pansion of our industry. Now, evaluating past progress, 
we must prepare the framework for effective future growth. 


It is 12 years since 13 groups of instrument men met and 
decided to form a national ISA. They felt the great need 
to express themselves as representatives of a dynamic new 
technology in a national organization to give us a theatre 
of action. 

It soon became evident that even the small group that 
formed our original nucleus, was involved in a tremendous 
variety of activities. Scientists, process engineers, plant 
maintenance men, electronic specialists. mechanical de- 
signers, we all were bound together by our interest in meas- 
urement and control. Men from refineries, research labora- 
tories, power plants, government, machine tools, chemical 
processing, and many other industries were there, yet we 
felt we belonged together as instrument men. 

We took the only sensible course, therefore, and went 
ahead with our organization without trying to solve all the 
problems until we had more experience. We opened our 
membership to anyone who was interested in instrumenta- 
tion, and left to the local Sections the right to choose their 
own memberships. This gave full scope for growth on:a 
national scale and yet allowed the local groups to retain 
those distinctive membership qualifications they felt essen- 
tial to their own growth. 


Annual Conference and Exhibit 


The first activity was the Annual Conference and Exhibit. 
From the first Pittsburgh Show in 1946 to the smashing 
successes at Philadelphia, Los Angeles, and New York, this 
event has been the rock on which the financial structure 
of our National organization has been based. It has grown 
in stature year by year, and as it grew in importance, so 
has the role of the instrument man for whom it spoke so 
eloquently. 

Paralleling this effort were two distinct technical ac- 
tivities: the Annual Conference of technical papers, and the 
Recommended Practices Committee. Together with the 
Exhibit, these took hard digging which had to be done by 
amateurs at the business of running a Society. 

But it soon became clear that we needed a much broader 
base to achieve the technical program we had set as our 
goal, and a long-range planning group, the Society Struc- 
ture and Planning Committee (SS & P) was set up by your 
National Council. Made up of a well balanced group of 
Society “old timers,” experienced business men, and educa- 
tors, this Committee has charted a course that your Execu- 
tive Boards and National Council is proud to follow. 

Here are some of the milestones. First, the JSA Journal, 
the realization of our first dream of self expression as in- 
strument men. Then the Technical Committee Structure 
that produced the clinics on maintenance, data handling, 
computers, analysis instrumentation and increasingly vital 
contributions. Then the reorganization of our National 
Office under a full time Executive Director, whose devotion 
to our aims has been such a significant factor in our more 
recent development and growth. 

Shortly afterward, our national structure was reorgan- 
ized to broaden the scope of the Executive Board by includ- 
ing the District Vice-Presidents, to better serve the sectional 
and regional interests. This was the beginning of a big 
effort to widen our activities which could no longer be 
serviced by a single Annual Meeting. We are seeing the 
result in Regional Meetings of the highest technical charac- 





» Twelve Years of ISA Growth 


by A. F. Sperry, First ISA President 


ter — The Flight Test Symposia, the National Nuclear 
Instrumentation Conference, the Analysis and Analyticg| 
Instruments Clinic, the Chromatography Symposium. 4 
far reaching change is the recent reorganization into Tech- 
nical Divisions and Industrial Divisions, both under Dp 
partmental Vice-Presidents. At about the same time, the 
Foundation for Instrumentation Education and Research 
was founded and set off to a flying start at the President's 
Midwinter Conference of 1956. 


Long Look to Future 

Where do we go from here? We have worked hard for 
over 10 years to build the basic structure. We now have 
the means to be of service, not only to the instrument Man 
and to the instrument industry, but to our whole national 
economy. Instrumentation, automatic control, automatig 

—these have recently taken on a new and greater signif. 
cance in our Nation’s future than we would have dreamed 
possible 10 short years ago. 

The SS & P group has been mulling this over for oye 
two years and has come to the conclusion that we apr 
finally ready to make those decisions that we deliberately 
put off 12 years ago. We feel the need for obtaining greater 
recognition for our efforts in the eyes of industry, educa 
tors, government, and the public at large. The great e 
gineering and scientific societies are working together 
toward a parallel end, and we must take our appropriate 
place alongside of them or be handicapped in our attempts 
to be of service. 

To gain this professional recognition for ISA, we must 
reorganize our basic membership structure somewhat along 
the lines recommended by the Engineers Council for Pro 
fessional Development. We must establish our membership 
as being comprised mostly of professional men, scientists, 
and men experienced in the art of instrumentation. Under 
any such plan, it must be clear that years of experience in 
the field of instrumentation or years of teaching and 
scientific training, can be of greater weight in determining 
membership status than does the traditional requirement of 
an engineering degree. 


Emphasis Is on Education 


ISA has a vital interest in encouraging men to become 
instrument technicians and must bend every effort to point 
its educational program in this direction. We must do this 
for the technicians whether they are members of ISA o 
not, and for every ISA member that we train or educate 
there are hundreds more outside of ISA that need ou 
services. We can not limit the scope of our educational 
activities to those who become members of our Society. We 


must, on the other hand, encourage them to remain affl: | 


ated with the Society so they can, with time and exp 
rience, upgrade themselves into the supervisory and pre 
fessional levels of membership. 

To promote a truly-effective educational campaign o4 
broad range and encourage large-scale support from it: 
dustry and from the universities, it seems wisest to follow 
the lead of the professional engineering societies and to 
conform to the requirements of the Engineers Joint 
Council. This simply means that we set up several grades 
of membership starting with “affiliate member” & . 
open to anyone interested in instrumentation, and following 
with “associate member” and full “member” grades for me 
who have attained certain minimum experience requife 
ments in responsible instrumentation work. 

This will complete the growing-up process that started 
the day we organized as a Society. It will give us the 
organization and maturity that we need to face the 
lenge and take our place among the leaders in the W 
struggle for technological and social progress. 
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Food Industries Division 
Presents Papers 
at Canner’s Meet 


Typical of the valuable service which 
ISA Industry Divisions can give to 
American industries, was that recent- 
ly provided to the canning people by 
our Food Industries Division 7D under 
the Chairmanship of James B. Ander- 
son of H. J. Heinz Company. 

During the 1955 convention of the 
National Canner’s Association, the ISA 
Food Industry Division presented a 
technical session on instrumentation. 
So successful was that meeting, that 
this year the Canning Machinery and 
Supplies Association set aside from 
their conference two luncheon sessions, 
February 17 and 18, for ISA sponsored 
papers. An audience of 110 heard the 
following authors in 20 minute talks 
followed by discussion periods. Appli- 
cation of Instruments to Retorting, 
W. J. Scarlett, Minneapolis-Honeywell; 
Instrumentation of Labeling and Cas- 
ing, Messrs. Suerth, Krupp and Bur- 
nett of Gerber Products; Application 
of Instruments to Automatic Ware- 
housing, F. Tiernan of H. J. Heinz: 
Instrumentation of Continuous Cook- 
ers, John Barber, Taylor Instruments. 





Over 500 Attend ISA 
Flight Test Symposium 


According to Floyd Bryan, Chairman 
of the ISA Missile Test Committee, 
the ISA Third National Flight Test 
Symposium attracted more than 500 
engineers and technical personnel. The 
meeting was held April 29, May 1 and 
2 at the Statler Hotel in Los Angeles 
under joint sponsorship of the ISA 
los Angeles Section and the ISA 
Mohave Desert Section. Eugene Spen- 
cer was General Chairman. 

Attendance was limited to ISA mem- 
bers, and as a result of the demand to 
Participate in this top level meeting, 
more than 125 new ISA members were 
registered. Attendees came from all 
major aeronautical centers in the U.S., 
be & number of registrants from 
—— England, and Sweden. The 
nay Ministry of Supply sent an 
olicial representative. A complete re- 


Port on the meeting will appear in the 
July issue. 
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Calling for “the best brains avail- 
able” gathered at the Nuclear Instru- 
mentation Conference in Atlanta, di- 
rector of ISA’s Nuclear Industry Di- 
vision, Dean Joseph Weil, held a meet- 
ing to plan program and action. He 
opened by asking, “Should ISA have a 
Nuclear Division?” And “If so, why— 
what can and should it do?” Ralph 
Goetzenberger, out of his long exper- 
ience with Society committee forma- 
tion, warned against “over-organiza- 
tion at too early a stage.” So only a 
single, steering committee was ap- 
pointed to define purposes and objec- 
tives for the Nuclear Division. This 
group is headed by Wm. Ladniak, 
Daystrom, Inc., West Caldwell, N. J. 

The chief problems discussed were: 
1. Should the National Nuclear Instru- 
mentation Conference be a yearly ISA 
event? 2. Showld the Nuclear Division 
cooperate in the Engineer’s Joint 
Council Annual Nuclear Congress? 

After voting to join with EJC’s 
event for two years on a trial basis, 
the group appointed the following to 
prepare a program: John Dever, M-H, 
Philadelphia, chairman; W. P. Foote, 
AEC, Richland, Wash.; Ray Shockley, 
Convair, Ft. Worth, Texas; Jack Ma- 
honey, and Ray Adams both of Oak 
Ridge National Labs. 

In addition, it was voted to have 
another ISA Nuclear Conference, 





Winterkamp Succeeds 
Novak in RP Division 


F. W. Winterkamp of duPont, 
Charleston, West Virginia, steps in to 
fill the shoes of A. V. Novak as Chair- 
man of the newly created Process In- 
dustries Division of the Recommended 
Practices Department. This new Di- 
vision was recently organized under 
the Recommended Practices Vice-Presi- 
dent as a means to ease the tremen- 
dous administrative responsibility of 
the 19 active RP committees. From 
1951 to March of this year A. V. Novak 
carried the whole load with A. F. 
Sperry as secretary of the RP Di- 
vision. 

Winterkamp was responsible for the 
preparation of the well received RP 
on Frequency Response Analysis (ISA 
Journal, March 1957, page 111) which 
is now out for review. 








4 
s 

Dick Pond, ISA Industries Depart- 
ment vice president uses a chalk 
talk to reinforce a Nuclear Divi- 
sion 7G organization point at their 
formative meeting in Atlanta April 
10, 1957. 


either in conjunction with ISA’s big 
Annual Conference and Exhibit at 
Philadelphia, September 1958, or as a 
separate National Nuclear Instrumen- 
tation Conference. The newly created 
Steering Committee will prepare a 
recommendation to be submitted to Di- 
vision Director Weil. 

Next meeting of the Nuclear Indus- 
tries Division 7G is scheduled for Mon- 
day, September 9th, at the Annual Con- 
ference in Cleveland. 





A. V. Novak (right) retiring Rec- 
ommended Practices Chairman, ex- 
tends greetings to his successor F. 
W. Winterkamp, who will serve as 
chairman of the new Process In- 
dustries Division of the RP Depart- 
ment. 
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> ISA District News 


A Report on activities of Planning Councils, Membership Com, 


DISTRICT | 

Representatives from five of the 
seven District I Sections turned out 
for the Planning Council meeting held 
in New York on May 7. Vice President 
Ralph E. Tripp presided as Carl Gram 
of the New Jersey Section was nomi- 
nated District Vice President and 
Joseph Bertram of the Connecticut 
Valley Section was named Nominator 
for next year. Bertram served as Al- 
ternate Nominator this year. 

The District’s Program Committee, 
headed by John Rauseo, met in New 
York on May 14 to exchange Section 
experiences on the formulation of 
future meeting programs. While con- 
siderable diversity of; opinion and ex- 
periences sparked the meeting, those 
in attendance were enthusiastic in 
their feeling that it was worthwhile. 


DISTRICT II 


District II held a Planning Council, 
Membership and Program Committee 
meeting at the Bellevue-Stratford 
Hotel in Philadelphia with District 
Vice President E. A. Adler in charge. 
No report has yet been received. 


DISTRICT Ill 


Consideration of plans, programs 
and membership problems headed the 
agenda when District III Planning 
Council met in the Atlanta Biltmore 
Hotel April 11. The meeting, called 
by District Vice President J. Thomas 
Elder, coincided with the National 
Nuclear Instrumentation Congress and 
Southeastern Regional Exhibit also 
being held at the Atlanta Biltmore. 

More than 30 people attended the 
meeting, including ISA President J. T. 
Vollbrecht and other representatives 
from the national organization. 

Tom Elder was re-nominated for the 
District III Vice Presidency. 

Efforts are being made to find a 
location for the next Southeastern 
Regional Exhibit in either the north- 
ern or southern areas of the District. 

A meeting of the District Member- 
ship Committee followed. This com- 
mittee includes J. R. Mahoney, A. W. 
Rothwell, S. E. Abernathy, M. D. Her- 
skovitz, Tom Waldrop, Paul Lankford, 
William Cochrane and Gerney Mitchell. 





mittees, and Program Committees in the Nine ISA Districh 





This District Vice Presidents’ eve- 
ning shirtsleeve session was held at 


National Headquarters April 25 
preceding the Executive Board 
meeting next day. Left to right 
are Bob Proctor, District VI; Ralph 
Stotsenburg, chairman Sections and 
Membership Committee; (front) Al 
Adler, District I1; (rear) Ralph 
Tripp, District |; Miff Jacobs, Dis- 
trict IV; and Gordon Carnegie, Dis- 
trict V. Tom Elder, District III, 
served as chairman. (not shown) 


Subjects under discussion included 
the problems of reaching ISA mem- 
bers transferred into the District (It 
was felt that a letter of welcome should 
be sent by the new Section and that 
the Section President request a mem- 
bership transfer.); the need for in- 
creased plant management recognition; 
and problems of securing Section meet- 
ing guests as members. 

The Oak Ridge Section reported at 
this meeting that they had run two 
successful maintenance clinics. 


DISTRICT IV 


District IV Planning Council met at 
the Hotel Markeen in Buffalo April 13 
with 10 people in attendance. Mifflin 
S. Jacobs, District Vice President, 
called the meeting to order and con- 
siderable discussion followed on 
prospects for District Vice President. 
This officer will be nominated next 
year to serve a two-year term. Ad- 
vance preparations were thought neces- 
sary to obtain the best possible can- 
didate. 

In considering the functioning of 
a self-supporting Section magazine, 
three suggestions were advanced. 
















Kewalka, 


N. C. Graham, 
Warshawsky. 


1. An instrument buyer rather than 
an instrument salesman jg the 
more successful advertising soli¢j- 
tor. 

2. A local publisher can frequently 
help develop a mailing list to Dro- 
vide a sufficiently effective Market 
to attract advertisers. 

3. Budget to break even. Plow back 
any profits to improve the quality 
of the publication. 

The work of the newly formed Foy. 
dation for Instrumentation Educatigy 
and Research was explained and dig. 
cussed. 

A request was made that whenever, 
group provides a suggested list gf 
speakers, they also provide a list of 
previous audiences. This will permit 
the program chairman to inquire about 
the quality and delivery of suggested 
talks. 

Adjournment of the Planning Com- 
cil meeting came at 4 p.m. 








Those at- | 


tending included Mifflin S. Jacobs, 4 | 


H. Gibney, P. V. Glauber, F. J. Deinzer, 
John Dobson, all of the Niagara See 
tion; Harry R. Nickles and Carl 4 
Pearson of the Rochester Section: 
Cran Gibbs, Toronto; E. R. Lehman, 
Montreal; and S. D. Distelhorst from 
the national office. 


DISTRICT V 

Under the direction of District Vie 
President Gordon D. Carnegie, District 
V Planning Council met March 23 a 


the Engineering Society Building i | 
Cleveland. In addition to delegates 
and alternates, some Section Pres: 


dents, membership chairmen and pre 
gram chairmen also attended. Sections 
not represented were Central Ohio Val- 
ley, Cumberland and Scioto Valley. 
Ed Baran, National Vice President 


of the Standards and Practices Depart ' 


ment, presented an outline of National 
activities. 
the Host Committee for the 12th At 
nual Instrument-Automation Confer 
ence and Exhibit to be held in Cleve 
land September 9-13, briefly reported 
on tentative advance plans for insur 


Francis Hoag, representing | 


ing the success of this important @# 


tivity. 
Plans for an initial Rubber Indust 


Symposium, implementing our Indus . 


Here is the District V meeting at the Cleveland Et 
gineering Societies’ Building March 23. 
left and around the table are: C. E. Rogers, oF 
Davis, O. L. Linebrink, F. S. Hoag, E. C. Baram 

D. Carnegie, F. R. Ely, R. Roy Myers, F. R. — 
F. R. Kirk, M. M. McMillen, H. F. Merkel, W.™ | 
H. G. Porter. 


Beginning 


Hidden from view “ 
E. A. Kuwatch, R. Ryder and 


1SA Jownn 
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" Department structure, in conjunc- 


ow with the Annual Conference and 


Exhibit were discussed with D. R. 
Davis and Charles Rogers of Akron. 

Frank Kirk of Cleveland gave an 
e of his successful courses on 
pasic instrumentation at Fenn College 
and Norman Graham outlined his 
plans to set up a training program in 
Ashtabula. 

This first District V Planning Coun- 
ci] meeting provided an important 
means of communication and discus- 
sion between Section representatives. 

In the formal selection of a nominee, 
Gordon Carnegie was nominated for a 
two-year term as District Vice Presi- 
dent. 

Those attending the Cleveland meet- 
ing included F. R. Ely, F. S. Hoag, F. 
R. Kirk, E. C. Baran, M. M. MeMillen, 
L Warshawsky and Gordon Carnegie 
of Cleveland; D. R. Davis, C. E. 
Rogers and H. G. Porter of Akron; E. 
Roy Myers and E. A. Kuwatch of Cin- 
cinnati; N. C. Graham and R. W. 
Ryder of Ashtabula; W. R. Kuwalka 
and H. F. Merkel of Toledo; O. L. 
Linebrink, Columbus; F. R. Gilmer, 
Charleston; and H. S. Kindler from 
the national office. 

Next meeting of the District’s Plan- 
ning Council is scheduled for August 
17 in Cincinnati. 


outlin 


DISTRICT VI 

Since District Vice President Robert 
R. Procter, a loyal and effective wheel- 
horse in both the Chicago section and 
National ISA activities, has been 
forced to resign on doctor’s orders, a 
meeting to select a nominee for Dis- 
trict VI Vice President has been sched- 
uled for June 21 at the offices of 
Panellit, Inc., Skokie, Illinois. 

Also included in the program out- 
line is a discussion of the plan to 
create a separate Canadian District. 
At the present time this would involve 
the Sarnia Section and Sections in 
Toronto and Montreal now under Dis- 
trict IV. 


DISTRICT VII 


John F. Draffen of the Houston Sec- 
tion was nominated District Vice Presi- 
dent by District VII Planning Council 
ata meeting on April 6. He succeeds 
Roy O'Neill. 

With Roy O'Neill as Chairman, 
Planning Council members attending 
included L. R. Skinner, Ark-La-Tex 
Section ; Eli Braud, Jr., Baton Rouge: 
Vv. 0. MeConnell, Houston; R. W. 
Groendycke, Lake Charles; J. L. 
Shilane, Memphis; Joe Mitchell, North 
Texas J.M. Were, Sabine-Neches: and 
W. G. McDaniel, South Texas. 

A joint session of District VII Mem- 
bership Committee, under R. L. Spring- 
field, and the Program Committee. 
under G. R. Woodard, was held. It 
Was felt that since they were so closely 
related, greater positive action was 
possible through the joint session. 

A wide variety of programs includ- 
~ technical meetings, field trips, 
Mmner meetings and picnics was 
recommended to insure maximum Sec- 
tion interest. 
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In exchanging lists of speakers, it 
was suggested that some evaluation of 
the program, topic and background be 
included for the guidance of the pro- 
gram chairmen. 

The District Program Chairman was 
designated to receive information on 
all Section programs, since they are 
planned for correlation and distribu- 
tion to other Section Program Chair- 
men. 

How to hold membership interest, 
how to obtain names of new-member 
prospects and how to bring them into 
the organization was discussed. Among 
the suggestions were these: 


1. Use of identification cards to be 
worn by members and guests at 
meetings, with promotional mail- 
ing lists to be made up from visi- 
tors’ cards and personal calls to 
follow up mailings. 


2. Prizes for bringing in 6 new mem- 
bers within a certain period. 


3. Use of announcement board at 
meetings showing number of 
members, new members since last 
meeting and attendance at last 
meeting. 


4. Each member bring a guest as 
done in various luncheon and 
church groups. 


5. Meeting announcements on return 
postcards requesting reply as to 
attendance to provide names of 
those who skip 2 or 3 consecutive 
meetings and who should be re- 
sold on regular attendance. 


Members of District VII Membership 
and Program Committees who attended 
the Houston meeting included R. E. 
Hughes and F. J. Long, Houston; L. M. 
Petrie, Sabine-Neches; and Thomas Mc- 
Coy, Ed Watz and R. L. Nickens, South 
Texas. 


DISTRICT Vill 


With Vice President E. Lee Deeter 
presiding, District VII held a meeting 
of its Planning Council, District Pro- 
gram, and Membership Committees on 
April 20 at the Hotel Bellerive in 
Kansas City, Missouri. 

In attendance were Oliver Boutros, 
J. C. Brous, Edgar J. Bumsted, Mil- 
ton J. Dunean, H. K. Kvarve and 
Francis M. Winterburg all of Kansas 
City; Joe E. Bulmer and Martin Call- 
strom, Wichita; W. N. Donachy and 
R. H. Huggins of Tulsa; and John V. 
Opie, St. Louis. Martin Callstrom is 
Chairman of the District’s Membership 
Committee and W. N. Donachy is 
Chairman of the Program Committee. 

Some discussion was devoted to 
means of insuring selection of men 
who are free to travel in their posts 
as Section Membership and Program 
Chairmen to insure healthy attendance 
at District meetings. 

Lee Deeter is resigning as District 
Vice President, since a change in his 
responsibilities at Sandia Corporation 
interferes with his ability to travel. 
A successor has not yet been nomi- 
nated. 





District IV April 13th luncheon at 


Hotel Barkeen, Buffalo. Clockwise 
around table from left are E. R. 
Lehman, Carl Pearson, John Dob- 
son, Harry Nickles, Miff Jacobs 
(District VP) Frank Deinzer, Paul 
Glauber, A. Gibney and Cran Gibbs. 


A discussion on strengthening Sec- 
tion programs was devoted to the im- 
portance of advance organization and 
planning to insure an effective meet- 
ing. 

In line with this, diversification of 
meeting content vs specialization in 
topics was discussed, as were social 
meetings such as Ladies’ Nights. 

All program chairmen were urged to 
let Sections know about exceptional 
speakers, Rotation of speakers from 
one Section to another was reported 
as successful only if Sections have the 
same general interests or if the speak- 
er’s topic is of universal appeal. 

The Tulsa section is considering a 
symposium on “Lease Automatic Cus- 
tody Transfer” and the Kansas City 
Section has a symposium on “Power 
Plant Instrumentation” under discus- 
sion. 

Membership sessions developed sev- 
eral Section approaches that might be 
profitably applied by others. Direct 
mail appeals to prospects were thought 
to be more successful than expecting 
the Membership Committee to find 
time for personal “selling.” Follow-up 
to inquiries seemed more practicable. 

Outstanding contact experience was 
that of the Kansas City Section, which 
sent personal letters to individuals in 
large companies in the area. Twenty- 
two attended the next meeting and ten 
applied for membership. 

The most effective method of hold- 
ing members was considered to be 
through developing a strong active or- 
ganization. Also, greater effort should 
be directed toward giving new mem- 
bers more attention, not only upon ac- 
cepting their membership, but at the 
several succeeding meetings. 

The Tulsa Section volunteered to act 
as host for the next District VIII meet- 
ing. 


DISTRICT IX 


Although complete reports are not 
yet available, Vice President Robert L 
Galley has advised that his District 
Planning Council meeting was held in 
two groups because of travel complica- 
tions. One group met in Los Angeles 
on April 29 and the other in Seattle on 
May 9. Bob has promised further de- 
tails and photographs. 
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a Financial Planning 





for More ISA Services 


The expansion of the Instrument Society of America over 
the past years seems to show that all the interest in tech- 
nical training and development is not a fad or a “flash” 
process. ISA’s growth has been rapid and our budgets have 
increased considerably for technical programs, publications, 
and most recently, for the Foundation for Instrumentation 
Education and Research. ISA is assuming a very real obli- 
gation in exchanging know-how among its members and the 
industries they represent, as well as in sharing know-how 
among others who are not now members, but who have a real 
interest in this ever-expanding field of instrumentation and 
automatic control. ISA is the prime mover in this impor- 
tant technology. The growing participation in its activi- 
ties by management, engineers, scientists, and educators 
will enable ISA to become the training and information cen- 
ter in instrumentation. 

If this is to be accomplished, considerable analysis and 
further understanding will be required in the financial 
planning of our growth and expansion of services. More 
conferences, symposia, clinics, workshops, publications, 
training media, and other educational and research projects 
will need to be offered. These services and activities will 
undoubtedly require additional financing. 

Your Finance Committee and Executive Board have long 
considered the means for making each of our operations 
self-sustaining. For the past two years, our successful op- 
eration of the Annual Exhibit has enabled us to offset the 
deficits in our other operations. The ISA JOURNAL is rap- 
idly becoming self-sustaining through advertising. Our ef- 
forts are to make our other publications, membership serv- 
ices, and conferences equally self-sustaining. Our financial 
policies for these activities are that those members who gain 
from special services should help defray these special ex- 
penses. Thus, a conference planned by a national committee 
or division is budgeted so that the registration fees paid by 
those who attend, offset the costs of promoting and conduct- 
ing the event, including proceedings. On the other hand, 
those general services rendered to the membership as a 
whole are budgeted to come from the dues paid by all the 
members. 

Frequently the question arises as to how the members’ 
dues are spent. For every dollar of dues paid by a member 
40% is refunded to his Section for local administration, 
21% is spent for his subscription to the ISA JOURNAL, 
and the remaining 39% is spent by the ISA National Head- 
quarters to service the member and to administer the So- 
ciety. (See pie chart below.) 
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by Howard W. Hudson, ISA Treasurer 


In the 1956 fiscal year a total of some $97,000 was » 
ceived in dues from members. Of this amount, over $399 
was refunded to Sections; $20,000 was allocated to the IS4 
JOURNAL for subscriptions; and the remaining $38,000 was 
used by the National Office for membership services and 
Society administration. The actual expenses for ga 
materials, rent, postage, telephone, etc., were $48,000, yieg 
ing a shortage of about $10,000. 

The ISA JOURNAL is gradually coming out of the Ted, 
but in 1956, showed a deficit of about $9,000. Its prineipg 
income was $130,000 from advertising, and $20,000 from th 
previously mentioned dues subscriptions. For our othe 
publications such as proceedings, films, recommended prap 
tices, etc., the income from sales was short by about $10,0H 
of what these services cost to publish and distribute. 

Where did we obtain the $29,000 to offset these shortage 
from the operation of those three major membership gery. 
ices? From the successful operation of the Annual Exhibit! 
The Exhibit is then the one operation that sustains itself 
and at the same time helps pay for the other services, a 
well as enabling ISA to wind up with an addition to ity 
surplus. 

The pie charts (top of opposite page) show more vividly 
what the relationships are between income and expense for 
these four major Society operations. 

Frequently the comment is made that the Society isa 
non-profit organization and for this reason should not aim 
to make a surplus. While it is true that the Society's » 
erations are not for profit, we must in certain respects 
parallel the objectives of a business to the extent that we 
maintain solvency as a purchaser of goods and servités 
maintain stability as an employer of professional and teh 
nical people, and provide assurance to the membership @ 
our continuance. 

In addition, prudent financial planning must account for 
the accumulation of certain surplus for ‘“plow-back” and 
investment into various programs which in their infane 
cannot break even, but may eventually be self-sustaining 
As an example: when the ISA JOURNAL was first started 
several years ago, certain of our surplus was utilized as @ 
investment in an activity to produce additional services # 
the membership. However, it is now planned that this # 
tivity will be self-sustaining in 1957, and in the years whid 
follow may produce a surplus. 

We come then to the question as to how to finance ne” 
activities and services which are planned during the @ 
coming years. To the best of our ability to forecast, 
Annual Exhibit has reached its maximum annual potentid 
of revenue. Hence, new services will have either to be 
paid out of past surplus, or be self-sustaining. 

It is the common demand that more service be rendert 
the member; and your National Executive Board s0 plans 
Among these plans are new publications such as Transit 
tions for each of the new Industry Divisions and for eath 
of the Technical Divisions. To edit and publish Trans 
tions entails expenses which should be borne by member 
ship dues. Another planned publication service is the 184 
Review of Instrumentation Literature. The means of 
tially subsidizing and later sustaining this project is 
in the study stage. 

It is intended, also, that ISA play a more active roel 
stimulating and conducting training and edu 
courses. This will call for the development of cu 
course outlines, texts, etc. This could entail consi 
investment in research, publication, and promotion. 
ray entail full time staff to assist Sections, technical It 
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stitutes, and colleges in accepting and conducting these 


courses. 

Equally important are our plans to promote a larger So- 
ciety membership. We believe these new services will at- 
Yet the availability of ISA and 


tract many new members. 


its service must become more widely known. 
financing a wide program of information about ISA services 


and activities. 


Plans also are being formulated to assist our smaller 
Sections in strengthening their meeting programs and in- 
creasing their local services and membership. 


also may require additional funds. 


In short, ISA is now on the threshhold of a great empha- 
sis on more and better services to the members and to our 
feld. The recent establishment of the Foundation for In- 
strumentation Education and Research is one index that 


our plans will be realized in action. 


You will be hearing about the amendments being pro- 
posed to set-up qualifications for future admission to the 


, ExecDirector’s Diary 


grades. 


nanced. 


This entails 


services. 


To do so 
of those plans. 


Society, particularly for the full and associate member 
The amendments also provide for more income 
from dues and fees wherewith added services can be fi- 
For those who may wish to actually weigh the 
increase of dues against the dollar value of additional serv- 
ices specified in the amendments, there is ample account- 
ing evidence that the balance is heavily on the side of the 
For the member who sees in the proposed changes 
a realization of ISA’s continuing objective to lead the field 
and profession of instrumentation, the increase in dues for 
the two higher grades is a very modest outlay in support 


The new dues and fees structure has been patterned 
closely after what other professional engineering societies 
have charged for many years. 
members of these other societies. 


Many ISA members are also 
I am confident they will 


welcome the amendments so that ISA can earn and take 











Instrument engineering is becoming 
recognized as a distinct branch of the 
broad field of engineering. As in other 
engineering specialties, the instrument 
engineer applies basic laws of the 
physical sciences to serve mankind. 
As in other engineering fields, instru- 
ment engineers’ activities range 
through administration and manage- 
ment, planning and design, research 
and development, construction and in- 
sallation, production and operation, 
sales and application, consultation and 
aching. As in other engineering ac- 
tivities, the instrument engineer works 
in close relation to scientists, techni- 
tians, and craftsmen, all of whom to- 
gether are familiarly known as “in- 
strument men.” 

In the minds of those who formed 
ISA was beginning to crystallize the 
idea that instrumentation was to ma- 
ture into a profession. They planned 
for public recognition of instrumenta- 

a8 @ career through the establish- 
ment of a national ISA, membership 
in which would signify one’s identity 
with this new field. Towards that end 
also they planned for a separate body 
Tument knowledge through 
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papers presented at ISA meetings and 
through the JSA Journal. Our foun- 
ders planned for the exchange of know- 
how through Section and National 
meetings and _ discussions. They 
planned for the specialized training 
and education of instrument men so 
that there could be continuous upgrad- 
ing towards instrument engineering as 
a profession. 

In short, through the device of ISA, 
instrument engineering has been ma- 
turing as a separate branch of engi- 
neering. This history is not different 
from that of other engineering groups 
such as the mechanical, electrical, 
chemical, mining, etc., which all grew 
out of the original fields of military 
and civil engineering. 

There is yet much to be done by 
ISA, its Sections, and its members to 
fully establish general recognition of 
the Instrument Engineer by the pub- 
lic, by our states, by our colleges, and 
by our sister societies. One new and 
vital step in that direction is the plan 
of the ISA Executive Board to make 
future admission to membership a 
more selective qualification process 
than before. Professional standing is 


an equally high place of leadership by offering the type of 
services and benefits which our sister societies provide. 


somewhat synonymous with profes- 
sional requirements in experience and 
training. 

The Executive Board is proposing 
to the ISA Council amendments to our 
Constitution and By-Laws to bring 
them to conform in general to the re- 
quirements of the Engineer’s Council 
for Professional Development as to 
qualifications for various grades of 
membership. A “grandfather” pro- 
vision is made to automatically ad- 
vance any present ISA member to the 
highest grade, if he so wishes, with- 
out having to meet the new qualifica- 
tions. For future applicants, the new 
qualifications will govern the grade to 
which he can be elected. 

The amendments will continue to 
permit anyone interested in our field 
to become a member of one of the 
grades. The qualifications which are 
specified at the two highest grades will 
enable applicants with years of exper- 
ience and attainment to be admitted to 
our society even if they have had no 
formal engineering or science educa- 
tion. 

On the assumption that the Council 
in September will adopt these amend- 
ments, we will have taken a further 
important step towards giving profes- 
sional standing to a career in instru- 
mentation. 

















* The Greatest Instrument 


Automation Event in the Worl = 


ISA’s 1956 Annual Instrumentation-Automation Conference and Exhibit 
held in New York last September amazed and instructed over 30,000 instrument 
people with over 400 exhibits and 135 papers — the largest and most informa- 
tive event of its kind anywhere. But already, the exhibit space reserved for the 
1957 Annual Exhibit in Cleveland tops the total for last year's New York Show! 
So the 1957 ISA Annual Conference and Exhibit, to be presented September 9 
through 13 in the Cleveland Auditorium, seems sure to be the finest ever. 

Here you will inspect, assisted by expert sales engineers, the latest instrument 
products from leading makers here and abroad — most of them in actual opera- 
tion. Im technical sessions, you will learn about the theory, design and application 














of measuring and control equipment for every industry. 


And you will have 


opportunities, in workshops, clinics and symposia, not only to /isten to the most 
modern thinking on computors — data handling — analytical instruments — 
systems engineering — but a chance to voice your own views and ask questions. 

The 12th Annual ISA Conference-Exhibit will unquestionably be the most 
worthwhile and important automation event of the year — make your plans 


NOW to attend. 


Jack Johnson, 
vice president 
of ISA Techni 
cal Department 
and man behind 
the “new look’ 
for ISA Annual 
Conferences, 





) Ramo to Keynote Technical Sessions 


Dr. Simon Ramo, president of Ra- 
mo-Wooldridge Corporation will ad- 
dress the Introductory Session on the 
history, development and use of sys- 
tems engineering. Dr. Ramo is prob- 
ably the leading US authority on this 
subject, whose cover portrait and 
achievements Time Magazine featured 
in their April 29th issue. Dr. Robert 
J. Jeffries, ISA President-Elect-Secre- 
tary will welcome conferees to the 
12th Annual Conference-Exhibit. The 
Conference will be opened by J. John- 
son, Jr., vice president of ISA’s Tech- 
nical Department and guiding figure 
behind the new conference presenta- 
tion. In his introduction, Johnson will 
present and explain the 1957 Annual 
Conference Theme—“Instrumentation 
for Systems Control.” The conference 
objective is to present an integrated 
program offering a broad view of the 
latest instrumentation, outstanding 
recent developments, projected trends 
and current instrumentation policies. 
The program is carefully designed for 
both the narrow specialist and broad 
general man—for management, scien- 
tists, engineers, technicians—definite- 
ly something of real value for all 
workers in the instrument-automation 
field. 

Note in the following program that 
each conference day has its theme; an 
outstanding authority on each subject 
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will open each day’s session with a 
keynote talk. Highlights of the pro- 
gram announced so far follow: 


MONDAY, SEPTEMBER 9— 


INTRODUCTORY SESSION 

Welcome, Dr. Robert J. Jeffries. 

Introduction & Theme of the Conference, J. J. 
Johnston, Jr. 

History, Development and Application of Sys- 
tems Engineering Techniques, Dr. Simon 
Ramo. 

TUESDAY, SEPTEMBER 10— 


RESEARCH AND DEVELOPMENT 
Keynote Speaker: Dr. Gordon Brown, Head, 
Electrical Engineering Department, MIT. 
What Important New Development Have Taken 
Place in the Field of Analysis?, Van Zandt 
Williams, Perkin-Elmer Co. 

What are the New Measuring Devices and New 
Measuring Techniques?, Dr. F. K. Harris, 
National Bureau of Standards. 


WEDNESDAY, SEPTEMBER 11— 


PERFORMANCE AND APPLICATION 

Keynote Speaker: Dr. Cuthbert C. Hurd, 
V. P., Special Products—IBM Corp. 

Feedback Control Systems, C. D. Close, C. D. 
Close, Associates. 

Computers in the Control 
Grabbe, Ramo-Wooldridge Corp. 

Analysis Instruments Used for Systems Con- 
trol, Dr. B. W. Thomas, Texas Butadiene 
& Chemical Corp. 

THURSDAY, SEPTEMBER 12 — ECONOMICS 


Keynote Speaker: Gen. James Doolittle. 

What is Management’s Attitude Towards Sys- 
tems Engineering of Chemical Plant Con- 
trols?, R. E. Olson, President, Taylor 
Instrument Cos. 

FRIDAY, SEPTEMBER 13— 

SUMMARY SESSION 

Keynote Speaker: Gerard Piel, Publisher, The 
Scientific American. 

Discussion Panel: Trends Revealed by the 
Conference and Exhibit, Wm. E. Vannah, 
Editor Control Engineering; Richard Rim- 
bach, Publisher, Instruments and Automa- 
tion; Charles W. Covey, Editor ISA Journal. 


Loop, Dr. E. M. 


z Sales Engineers’ 
Workshop 


A new (and long overdue) featur 
of this years’ Annual Conference wil 
be a session for exploring and solving 
problems met by instrument sales & 
gineers and their managers. Jot 
McNammara, Weston Division of Day 
strom, Inc., is planning the followim 
fast-moving program: 

General Session will include talks atl 
discussion on such topics as— 

What are the qualities of a goodit 
strument sales engineer? 

—How to hire sales engineet= 

—what do look for—how @ 
you test? 

—What is best way to train sale 
men—factory, field, school—orlé 
nature take its course? 

—Pet peeves and pleasures us 
find in instrument salesmen. 

—Case histories: How sales 
neers have contributed to inst® 
mentation. 


you 





Workshop Sessions will be “6x6” 4 
where audience is split into groups 
6 to discuss their pet ideas for 
utes and report to the chair. 
ideas form grist for an open 
sion, everybody invited to join. Cont 
prepared to propound and defend y# 
favorite theories. 


ISA Jos 
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p New Ideas Contest Deadline July 15 


With intensified advance promotion, 


the ISA New Ideas in Instrumentation 


Committee un 
Kremer of E. I. duPont de- 


in F. 
aes and Company, Inc., plans to 


multiply the number of entries for this 
year’s contest. Wide-spread success 
and acceptance for the first “New 
jdeas in Instrumentation Contest” at 
the New York Show last year insures 
an enthusiastic repetition in Cleveland. 
Batry blanks have already been mailed 
to all of last year’s contestants. En- 
tries must be in the hands of the Com- 
mittee by July 15. 

Contest awards were made last year 
in processing, data handling, aeronau- 
tical, and medical-biological areas. 
Contestants are not limited to any field 
and should consider the entire scope of 
jnstrumentation and control. Entries 
may cover new instruments, compo- 
nents, modifications to existing equip- 
ment, and applications in any industry 
or field of use. Here are some, but 
by no means all, areas to consider: 

Apralysis Instrumentation 

Data Handling & Computation 

Feedback Control Systems 

Instrumentation Electronics 

Operation & Maintenance 

Management & Economics 

Testing 

Aeronautical 

Chemical 

Food 

Petroleum 

Heating & Air Conditioning 

Medical & Biological 

Metal & Ceramics 

Nuclear 

Power 

Transportation 

Administrative Automation 

Rubber 

Paper 

Textiles 

Scientific Laboratories 

Entrants are not limited to ISA 
members; everyone is encouraged to 
enter. Recognized authorities will 
judge entries on the basis of practical- 
ity, adaptability, and originality. 

Cash prizes will be awarded to win- 
ners, but more important to contest- 
ants is the potential commercial devel- 


) Several Plant Tours Scheduled 


Registration at the Cleveland Show 
Will include opportunity to inspect 
several of the most modern and inter- 
esting plants in the area. All buses 
for tours leave the Hotel Cleveland at 
1 PM; tariff for each tour is $1.00; at- 
tendance limited to 200—sign up 
early! 


Monday, September 9. 
| apd Meter Co., Wickliffe Plant, showing 
facilitign in instrument and panel-making 
mabe, September 10. 
Motor Co., Brookpark Foundry and 


ne plant, the famous world’s lar gest 
5, 
tomated production. 


"ependay, September 11. 
mill—w, ae Corp., See the 98 inch strip 
ma widest—with new automatic 


Tmursday, September 12. 
eland Electric Illuminating Co., a large, 


» automatic, high-pressure steam 
Senerating station. 
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der the chairmanship of 


opment of outstanding ideas through 
the publicity. Last year, over 30,000 
instrumentation and automation equip- 
ment manufacturers and users at- 
tended the Conference and Exhibit. 

The commercial possibilities of a 
number of last year’s new ideas en- 
tries featured at the Exhibit are being 
explored by exhibitors and others who 
attended the conference. At least one 
of the entrants has begun the manu- 
facture of his own equipment; Stanley 
V. Preskitt, operating as Optimum En- 
gineering Company, Grand Prairie, 
Texas, is making his floating-ring 
mechanical integrator, awarded second 
prize in the data handling classifica- 
tion. 

First prize under the general head- 
ing of data handling was awarded a 
time delay mercury switch submitted 
by Harry J. Hartz, Conoflow Corpora- 
tion, Philadelphia. 

First prize in the process classifica- 
tion last year was awarded to Robert 
J. Karr of Wyandotte (Michigan) 
Chemical Company for a floating-ball 
dead-weight tester. Highly accurate 
and time saving, the floating-ball dead- 
weight gage tester can be used to at- 
tain test pressures from 0.01 inches of 
water to 30 psi by use of calibrated 
weights. 

Russell V. Fisher, General Motors 
Corp., Detroit, won the second award 
in the process category with a flexible 
temperature control system which has 
since been adapted to systems in vari- 
ous General Motors plants. 

Preliminary judging will be based 
on a completed entry form. Finalists 
will be invited to display their en- 
tries at the Exhibit in Cleveland, Ohio, 
September 9-13, 1957. 

“ntry blanks for the “‘New Ideas in 
Instrumentation Contest” may be ob- 
tained from S. D. Distelhorst, Director 
of Membership Relations, Instrument 
Society of America, 313 Sixth Avenue, 
Pittsburgh 22, Pennsylvania. 


¢ Data Workshop 


Plans Announced 


The program planned for the 1957 
Data Handling Workshop has been 
scheduled by program coordinator, W. 
S. Bowers, Standard Oil of Ohio, as 
follows: 


MONDAY, SEPTEMBER 9 


AM—Get together at breakfast or lunch (to 
announced). 
PM—Formal welcome and introduction Nine 
“vertical’’ 24% hour sessions by industry: 
1. Aircraft and Missiles, George Spencer, 
General Electric Co. 
2. Wind Tunnels, Roy Smelt, Aro, Inc. 
3. Flight Propulsion Systems, R. A. Sheffer, 
General Electric Co. 
4. Process Industries, K. N. Thompson, 
Socony Mobil Oil Co. 
5. Power Generation and Distribution, M. 
J. Brown, Westinghouse Corp. 
6. Meteorological, Robert Myers, AF Cam- 
bridge Research Center. 
7. Nuclear, D. L. Francis, General Electric 
Co. 
8. Medical, Dr. John W. Moore, National 
Institutes of Health. 
9. Geophysical Exploration, Frank B. 
Coker, United Geophysical Corp. 


TUESDAY, SEPTEMBER 10 


AM-Nine application “horizontal” sessions. 
1. Oscillographic and Photographic Data 

Reduction, R. E. Perkinson, McConnell 

Aircraft Corp. 

Data Transmission and Storage (stimu- 

lator to be announced). 

Analogue-to-Digital and D-to-A Con- 


to 


verters, Larry Silva, Beckman Instru- 
ments Co. 
4. Real-Time Digital Computer Applica- 


tions, (stimulator to be announced). 

5. Real-Time Analog Computer Applica- 
cations, L. M. Warshawsky, Wright Air 
Development Center. 

6. Transducers, Harry Burke, Consolidated 
Electrodynamics Corp. 

7. Data for Human Consumption, Dr. A. 
M. Small, Convair. 

8. Business Uses—Data for Management, 
Paul Knaplund, IBM Corp. 

9. Validity Checks, Error Detection and 
Editing, Elmer M. Sharp, IBM. 

PM—Combined general session made up of 
session leaders from each above meeting. 

A. Most significant development. 

B. Greatcst need in the field. 

C. Questions from floor. 

(Please Turn to Page 250) 





The new Bailey Meter Wickliffe Plant to be visited on Plant Tours. 
Completed in 1955, it includes 237,000 square feet of the most mod- 


ern equipment. 
and pneumatic 
controllers, control 


transmitters, 
drives, 


fabrication, piping and wiring of 


the printing of 
intricate instrument panelboards. 


You will see assembly and calibration of electric 
receiver-recorders, 


indicating gages, 


recorder charts, and 
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t Maintenance Clinic Courses 


To be held preconvention on Satur- 


day and Sunday, September 7 and 
8, are Instruments Maintenance Clinics 
for service technicians. As always, 
these will be practical demonstrations 
of how-to-fix-it techniques by factory 
experts—-a must for all maintenance 
men. ‘There will be 9 courses A 
through F, presenting 20 different sub- 
jects as follows: 


COURSE A SUBJECT 
No. 1—-A-C Control Systems. 
No. 2—-D-C Control Systems. 
No. 3—Telemetering. 
No. 4—-ISA Film & Discussions of Instru- 
ment Systems. 
COURSE B 


No. 5—-Force Balance Control Systems. 

No. 6—-Motion Balance Control Systems. 

No. 7—-Electric Control Systems. 

No. 4—-ISA Film & Discussion of Instru- 
ment Systems. 


> Preconference Systems 


Delineating the conference theme, 
will be a Systems Workshop held on 
Saturday and Sunday, September 7 
and 8. Chalmer Jones, chairman of 
the workshop, will open the session 
with an introduction, followed with a 
keynote address defining the systems 
concept by Wm. E. Vannah, editor of 
Control Engineering magazine. Sub- 


COURSE C 
No. &—Electronic Controls. 
No. 9%—Closed Circuit TV Maintenance. 
No. 10—Nuclear Instrumentation. 
No. 4—ISA Film & Discussion of Instru- 
ment Systems. 


COURSE D 
No. 11—Electronic Potentiometers. 
No. 12. Pneumatic Valves. 
No. 13—Selection of Primary Elements for 
Temperature Measurements. 
No. 14—Selection of Primary Elements for 
Flow Measurements. 


COURSE E 
No. 11.—Electronic Potentiometers. 
No. 15—Differential Head Meters. 
No. 16—Thermal-Conductivity Gas Analyzers. 
No. 17—Combustion Control. 


COURSE F 
No. 11—Electronic Potentiometers. 
No. 18—Millivoltmeter-Type Thermocouple 
Systems. 
No. 19—Ph, Conductive & Read-Out. 
No. 20—Use of Electronic Test Equipment 
in Maintenance. 


Workshop 


sequent sessions will be in small 
“workshop” groups to promote indi- 
vidual participation. Among topics to 
be treated: industrial and military sys- 
tems engineering, components for sys- 
tems; machine tool systems, review of 
systems applications now in service; 
computers in control systems. 





, Advance Program 
Computer Clink 


Irving Lefkowitz, chairman 
Computer Applications Clinic 
uled for Saturday and Sunday, 
broad coverage of the following , 
jects, in 45 minute sessions of 39 
conferees. Stressed will be app 
—why, how and where compy 
be used—rather than operation op, 
ponents. “? 








Be 






1. Rapid solutions to complex 
tions q 

2. Simulation for 
studies. ts 

3. Parameter survey for optimum & 
sign 

4. Solution of boundary condition pr 
lems 


. Solution of non-linear and tim 
varying problems 

6. Applications of algebraic equatip 
solving 

. Computers as control elements 

. Time-sharing control uses j 

. Operating reliability 


dynamic 


uo 


~~ 


Co co 


Companies which have already agree 
to participate in the Computer Clink 
are: George A. Philbrick Researches 
Inc., International Business Maching 
Corp., Electronic Associates, Ine. 





6J Division Meets in Pittsburgh 


D. J. DeMichele, of GE and Director 
of the 6J Physical and Mechanical 
Measurements Division reports a suc- 
cessful meeting at the National Office 
in Pittsburgh on March 9th. Mr. De- 
Michele announced the following or- 
ganization. Mills Dean, Associate Di- 
rector in charge of strain, vibration 
and acoustical; Orval Linebrink, Asso- 
ciate Director in charge of physical 
testing, research, development and in- 
spection; the Associate Director in 
charge of thermal and color is to be 
named; F. W. Myers, chairman of 
strain gage committee; G. N. Krouse, 
chairman of vibration committee; C. 
Balleisen, chairman of the research 


and development committee; John 
Harvell, chairman of thermal commit- 
tee; M. P. Cornelius, chairman of 
physical testing committee; R. A. Ma- 
rinelli, chairman of inspection com- 
mittee; R. P. Wehrle, chairman of 
acoustical committee, and chairman of 
color committee is to be named. 
Plans are underway for a three day 
Physical and Mechanical Measure- 
ments Symposium in the spring of 
1958. Plans were also finalized con- 
cerning speakers at the annual con- 
ference in Cleveland this September. 
A five-project program was discussed 
and agreed upon as the basis for com- 
mittee activity — (1) prepare bibliog- 


raphy of technical articles by subject 
(2) provide suggested speakers’ lis 








for local and national ISA meetings, 
(3) prepare suggested films scripts ft | 
educational purposes, (4) represell | 
themselves as ISA consultants in ther 
respective fields, (5) draft and execult 
a program for the annual conferente. 

Jack Johnston, ISA Vice-President d 
the Technical Department discuss 
the Technical Department organizatin 
and functions of various Divisio 
within this group. 

In attendance at this meeting wet 
Mr. DeMichele, Mr. Johnston, Mr. Bi 
leisen, Mr. Dean, together with Herbert 
Kindler, and S. D. Distelhorst of i 
ISA National Office. 





ISA’s Department Vice Presidents met 
in the National Headquarters, Pitts- 


burgh, April 25 preceding the Execu- 
tive Board meeting the following day. 





Left to right are: Jack Johnson, Tech- 
nical Department; Ed Baran, Stand- 
ards and Practices Department; Ward 
Percy, General Relations Department; 
and Dick Pond, Industries Department, 
who acted as chairman. Such advance 
meetings by the two vice-presidential 
groups solve many problems for later 
recommendation to the Executive 
Board. This minimizes extraneous 
board discussions and speeds up meet- 
ings. 


Proceedings Available 


Proceedings from the National Nt 
clear Instrumentation Conferentt 
sponsored by ISA April 10 to 12, # 
now available. These proceedings 
resent a milestone in instrumentatiot 
automation for the nuclear field 
will be a significant part of any 
strumentation library. 

Copies, which are $3.50 for meme 
of ISA and $5.00 for non-members, @ 
be had by writing E. H. Johnson, 
313 Sixth Ave., Pittsburgh 22, Pé 
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ISA IGC Symposium will be held August 28-30 in Kellogg 
Center for Continuing Education, Michigan State University. 


Program for Gas Chromatography 
Symposium Is Announced 


Beautiful Kellogg Center at Michi- 
gan State University, East Lansing, 
will house the first ISA International 
Symposium on Gas Chromatography, 
August 28 through 30. Practical ad- 
yances in gas chromatography will be 
featured as well as the theoretical de- 
yelopments for both industrial process 
control and analytical laboratory equip- 
ment. 

The program itself is planned to pro- 
vide an active, thought-stimulating 
meeting. Sessions will include one- 
hour papers on specific, assigned, gas 
chromatography subjects, given by in- 
vited, recognized authorities from the 
US or abroad. These contributed pa- 
pers are planned to provide data and 
theory on the most recent advances 
in the field. Then, following directly 
after the hour-length papers, will be a 
series of prepared 15-minute comments 
by selected authors. The object: maxi- 
mum exchange of information between 
conferees. 

Contributed papers on specific ma- 
jor or minor advances in gas chroma- 
tography are invited; contact V. J. 
Coates, Program Chairman, Perkin- 
Elmer Corp., Norwalk, Conn. 

With technical sessions from 9:00 
AM. to noon and 7:30 to 10:30 P.M., 
Maximum daylight time will be al- 
lowed to enjoy leisure and recreation 
with the luxurious hotel facilities of 
the Kellogg Center, and the college 
campus and vacation-land attractions 
of the East Lansing countryside, in- 
cluding golf, tennis and swimming. 


PROGRAM 

Wed, Aug. 28—9:00 to 12:00 A.M. 

(1) Short welcoming address. 

(2) Invited Paper: Theoretical Con- 
siderations of Gas Chromatogra- 
phy, Marcel Golay, The Perkin- 
Elmer Corp., Norwalk, Conn. 

1 hour 
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(3) Discussion of previous paper. 
% hour 

(4) Short contributed papers. 
10 min. each 


Wed., Aug. 28—7:30 to 10:30 P.M. 
(5) Invited Paper: Gas Chromatog- 
raphy Instrumentation for the 
Laboratory, Courtenay Phillips, 
Merton College, Oxford, Eng- 


land. 1 hour 
(6) Discussion of previous papers. 
% hour 


(7) Short contributed papers. 10 min. 
Thursday, Aug. 29—9:00 to 12:00 A.M. 


(8) Invited Paper: (Title and author 

to be announced). 1 hour 

(9) Discussion of previous paper. 

% hour 

(10) Short contributed papers. 10 min. 
(10) Short contributed papers. 

10 min. each 


Thursday, Aug. 29—8:00 to 9:30 P.M. 


(11) Invited Paper: New Horizons in 
Gas Chromatography (Author to 
be announced). 1 hour 


Friday, August 30—9:00 to 12:00 
(12) Invited Paper: Gas Chromatog- 
raphy Instrumentation for Con- 
tinuous Automatic Analysis, Bu- 
ell O. Ayers, Phillips Petroleum 
Company, Bartlesville, Okla. 
1 hour 
(13) Discussion of previous paper. 
% hour 
(14) Short contributed papers. 10 min. 


Registration will be limited to the 
capacity of the Center, and pre-regis- 
tration is required so that as many 
Companies, Colleges and fields as pos- 


sible will be represented. Registration 
fee $20. For programs, pre-registra- 
tion request forms and information, 


write Henry J. Noebels, IGCS Chair- 
man, Instrument Society of America, 
313 6th Ave., Pittsburgh 22, Pa. 


Wescon Show 
to Encourage 


Young Inventors 


A s a new feature of the annual 
Western Electronics Show and Con- 
vention, scheduled for San Francisco’s 
Cow Palace August 20-23, will be a 
showing of prize-winning entries by 
high-school youths in regional Science 
Fairs held through the West. this 
spring. These Fairs have shown a 
high degree of versatility and imagi- 
nation among high-school students, 
and the WESCON program will focus 
professional, industrial and public at- 
tention on the improved high-school 
science teaching that is required to de- 
velop these talents. 

Of the more than 200 papers to be 
given, the following will interest in- 
strument engineers: 


Aeronautics and Navigation Electron- 
ics, J. Granger, Granger Assoc. 


Automatic Control, Arthur Hopkin, 


Univ. of California 


Electronic Computers, Louis Nofrey, 
Marchant Research Labs. 


Information Theory, Nelson Black- 
man, Sylvania Electronic Lab. 


Instrumentation, P. Lacy, Hewlett- 
Packard Co. 
Telemetry and Remote Control, R. 


Rawlins, Dynac, Inc. 


Write WESCON, 342 N. La Brea, 
Los Angeles 36, Calif., for full infor- 
mation. 





Magnetic Amplifier 
Meeting Scheduled 


The Second Special Technical Con- 
ference and Exhibit on Magnetic Am- 
plifiers will be co-sponsored by the 
AIEE Committee on Magnetic Ampli- 
fiers and the IRE Professional Group 
on Industrial Electronics, September 
4 through 6 at the Penn-Sheraton Ho- 
tel, Pittsburgh, Pa. The program will 
have four sessions: 


1. Basic Problems and Techniques of 
design, development, manufactur- 
ing, and testing. 


2. Magnetic Amplifier Applications. 
3. Computing and Switching Applica- 


tions of saturable magnetic devices 
and circuits. 

4. A general session on ferrite de- 
vices, frequency multipliers, refer- 
ence devices, etc. 

For further information contact D. 

Fieldman, Bell Telephone Labora- 

tories, Whippany, N. J. 
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Our Wilmington Section has developed a very practical, 
workable and above all effective way for ISA Sections to 
find and attract qualified highschool students into careers 
in instrumentation. Together with other organizations, the 
Wilmington Section sponsored Delaware’s Fifth State 
Science Fair. In addition, a Wilmington member, Tom 
VickRoy, of duPont, acted as one of the judges. 

It is very significant that many of the contest entries 
were instruments or control devices. Surely this shows 
an attitude in our high-school students that is very favor- 
able toward our industry. And also significant is that the 
grand prize-winning exhibit, in a contest drawing over 600 
entries, was an instrument! 

The winner, David C. Stack, a senior at Wilmington’s 
Pierre S. 


duPont High School, is to be congratulated both 





and the Bowaters’ paper plant. 
Wills, was thoroughly enjoyed. 
Recorder. 








On April 6, about 50 members of the Oak Ridge Section put 
on their travelling shoes and headed for Calhoun, Tennessee 
The trip, planned by Harry 
Photo courtesy of Oak Ridge 





——— 


Grand prize winning entry in 
Delaware’s Fifth Science Fair 
was this electronic hygrometer 
using the inverse-with-tempera- 
ture water-vapor adsorption char- 
acteristic of a porous ceramic 
sensing element. Designed and 
built by David Stach, Wilming- 
ton, Delaware, high-school sen- 
ior. Event was cosponsored by 
ISA’s Wilmington Section. 








for the originality and maturity of design and the fix 
workmanship of his model. David took his winning ip 
strument to the National Science Competition in Ig 
Angeles May 9-11. 


Competitions like this can do much to discover and r 
ward latent instrumentation talent in our youngsters, and 
to encourage them to develop their potentialities for 4 
career in instrumentation. Such contests receive much pub 
licity, and alert industrialists, educators and the public 
to the great opportunities in the automation professions 
ISA sections everywhere can promote instrument career 
by sponsoring contests, offering prizes, and acting as judges 
and committeemen in student Science Fairs and Compe: 
tions. 


Twin City Section Takes 
Their Meeting to Duluth 


The Twin City Section is unanimos 
in its agreement that the idea of holé 
ing Section meetings in other cities 
has tremendous possibilities becaust 
people are “starving” for informatio 
on automation and control devices. 

This agreement came after the Se 
tion held a special meeting in Duluth 
Minnesota on May 8 to create interes 
in ISA and to acquaint industry with 
ISA functions. Approximately 81 # 
tended the Reserve Mining Compal 
Tour to Silver Bay, Minn. At the dit 
ner meeting, 92 heard a talk given by 
Phillip Ohmart on “Gamma 
Measurement.” A. S. Hendersi 
superintendent of processing a 
Reserve Mining Co. spoke and sho 
a film on their operation. 

As a result of this successful me 
ing, the Section plans to continve 
future meetings along these lines. 
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Akron Section Completes Plans for Rubber Conference in September 


pr. David R. Davis of General Tire 
Rubber Co. in Akron announces 
the final program for the “Conference 
on Instrumentation for the Rubber and 
Plastic Industries.” The one day 
meeting will be held Thursday, Sep- 
tember 12th as a part of the 12th 
Annual ISA Instrument Automation 
Conference and Exhibit. Dr. Davis is 
chairman of the conference and is 
assisted by the following—Charles 
Rogers, Quaker Oats Co.; Vincent 
Horning, General Tire and Rubber 
Co.; G. P. Bosomworth, Firestone Tire 
and Rubber Co.; Cc. G. Luther, B. F. 
Goodrich Co.; J. T. Pope, Seiberling 
Rubber Co.; and G. D. Carnegie, King 
Instrument Co. and ISA District V 


yice president. 


and 


Conference Keynote Address: 
instrumentation and Control for 
the Rubber and Plastics Industry 
Charles B. Zimmer, President, Indus- 
trial Gauges Corp., West Engle- 
wood, N. J. 


Analysis of Rubber and Plastics 
by Physical Methods 
Dr. Allen S. Powell, Asst. Prof. of 
Chemistry, Case Institute of Tech- 
nology, Cleveland, Ohio. 


Subject to be Announced 

Eugene L. Mleczko, Instrument and 
Control Design Dept., Aerojet- 
General Corp., Azusa, Calif. 





Shown discussing plans for the Akron Section September 12th Conference 
on Rubber and Plastics are (left to right) Dr. David R. Davis, General Tire 
and Rubber Co.; Charles E. Rogers of Quaker Oats Co.; Herbert S. Kindler 
of ISA National office; and Gordon D. Carnegie, ISA Dist V vice president. 
The one day conference will be held during the 12th Annual ISA Instrument- 
Automation Conference and Exhibit in Cleveland. 


Some Sampling Techniques in the 
Testing of Rubber and Plastics 
Chas. B. Sitz, Senior Research Inst. 
Tech., B. F. Goodrich Co., Brecks- 
ville, Ohio. 


Recent Applications of Radioactive 
Measurement Systems to Rubber and 
Plastic Processes 


H. L. Cook, Jr., Chief Engineer, The 
“Ohmart Corp., Cincinnati, Ohio.” 


Automation—Key to Productivity 
E. Paul Morehouse, Training Di- 


vision, Goodyear Tire and Rubber 
Co., Akron, Ohio. 

The program is designed to bring 
the latest techniques and procedures in 
measurement, testing and control for 
the rubber and plastics industry. The 
detailed technical program brings to- 
gether recognized authorities in this 
field. It’s one of the many outstanding 
meetings at the 12th Annual ISA In- 
strument-Automation Conference and 
Exhibit at Cleveland this September 
9-13, 1957. 


Northern California Section Hosts Nobel Prize Winner 


Dr. William Shockley, 1956 Nobel 
Prize winner, was guest speaker at 
a luncheon meeting during the May 
13 and 14 Symposium held by the 
Northern California Section. The Sym- 
posium was part of a two-day program 
which included an Exhibit of manu- 
facturers’ latest instrumentation equip- 
ment and a Maintenance Clinic. 


“New Electronic Developments in 
the Field of Measurement and Control” 
was the theme for the Symposium and 
Exhibit. Sixteen papers, which em- 
phasized the uses and trends of ap- 
plied electronics in instrumentation 
Were read. 


* “Time” was the subject of a very in- 
teresting presentation by Dr. W. K. 
Volkers of Millivac Instrument Cor- 
poration at the April 2 meeting of the 
=. New York Section in Schenec- 


* South Texas Section enjoyed a very 
interesting paper on “Fundamentals 
of Gas Chromatography” by Jack 
Walthall at their April meeting. 
Mr. Walthall, of Carbide’s Seadrift 
Plant, described the plant use of chro- 
motographic analysis equipment. 
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The papers and their authors in- 
cluded: 
“Digital Data Reduction in Real Time,’ 
Helen Jones, Beckman instruments. 
“The Campaign for Reliability,” H. S. 
Stover, Jr., Beckman instruments. 
“Closer Control of Loops with Flow Time,” 
Prof. O. J. M. Smith, Univ. of Calif. 
“Problems Involved in Precision Measure- 
ment with Resistance Strain Gages,”’ Keith 
McFarland and John Dimeff, Ames Lab. 
“Use of Computers in Refinery Simulation,” 
W. S. Pickrell, IBM Corp. 
“Application of Magnetic Recording to In- 
dustrial Control,” E. G. Wildanger, Ampex 
Corp. 
“Research Reactor Instrumentation,”” Hugh 
Montgomery, Aerojet-General Nucleonics. 
“Explosion-Proof Dielectric Constant Re- 
corder,” F. B. Rolfson, Shell Development 
Co. 


¢ The March 22 meeting of the Tampa 
Bay Section featured a discussion of 
acid flow metering problems in proc- 
essing of phosphates from ore bearing 
rock, by De Pollier and Reeves, In- 
strument Engineers with Internation- 
al Minerals and Chemical Co. 


¢ Henry W. Stoll of Taylor Instru- 
ments, was guest speaker at the April 
2nd meeting of the Fox River Valley 
Section in Appleton, Wisc. Mr. Stoll 
discussed factors to be considered in 
the application of flow measurement 
devices. 


“Basic Concepts of Automatically Con- 
trolled Systems,” B. E. Powell, Calif. Re- 
search Corp. 

“Simulation: A Laboratory Technique Ap- 
plicable to the Study of Instrument Servo- 
mechanisms,”” Fred Kurzweil, Jr., Stanford 
Univ. 

“Derivative Spectrophotometry,”’C.S. French, 
Carnegie Institute of Wash. 


“NMR and EPR —Their Principles and 
Instrumentation,” E. H. Rogers, Varian 
Associates. 


“Building Blocks for the Systems Approach 
to Instrumentation,” Tom Tracy, Minne- 
apolis-Honeywell. 


“A Remote Valve and Motor Control,” T. 
E. Veltfort, Jr., Shand & Jurs Co. 


“Trends in Solenoid Valve Design,” Paul 
S. Everley, Everley Co. 


“Inductronic Amplifier,” R. C. Langford, 
Weston Corp. 


* Los Angeles Section April meeting 
featured an illustrated lecture by C. 
E. Green of Leeds & Northrup on re- 
cent developments in electronic direct 
writing recorders. 


¢ H. A. Barnes, Traffic Control Engi- 
neer for the City of Baltimore was 
the guest speaker at the March meet- 
ing of the Philadelphia Section. He 
discussed the application of electronic 
devices for traffic control, the develop- 
ment of freeway traffic control flow 
and the policies in relation to politics. 
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* Baltimore Section played host to Dr. 
Ernest W. Guernsey, director of re- 
search at the Baltimore Gas and Elec- 
tric Co., who spoke on “The Atom In 
Industry.” The film “A is for Atom” 
was shown in conjunction with the 
speaker’s presentation. 


* The entire membership of the 
Pensacola Section turned out for the 
April 18 meeting at which Phillip 
Ohmart spoke on radio-active isotopes 
and the Ohmart cell (which he devel- 
oped). Tom Waldrop of Atlanta also 
visited the section. 


* It was Ladies Night at the annual 
social get-together of the Washington 
Section on April 15. Ralph Goetzen- 
berger acted as master of ceremonies 
and color films on Navy rocket experi- 
ments and uranium prospecting were 
shown. 


¢ Haven Hotel in Winter Haven, 
Florida, was the setting on April 26 
for a joint dinner’ meeting of the 
Tampa Bay Section and the Florida 
Section of the Institute of Food Tech- 
nologists. Guest speakers were Fran- 
cis S. Reed, who spoke on electronic 
precision refractometer and how it is 
making accurate and precise Brix con- 
trol possible in the frozen-juice con- 
centrate process; and Hugh W. 
Schwarz, who spoke on the problems 
of measurement and control in the 
citrus processing industry. 


> mew members 


AKRON: A. R. Walthers 

ARK-LA-TEX: R. M. Goble, H. L. Moriarty, 
P. K. Nicholson, B. J. White 

ATLANTA: J. M. Bailey, L. F. Barnett, J. E. 
Burnett, M. W. Connolly, R. A. Dudley, 
Jr., P. T. Dunning, Jr., R. W. Goforth, 
G. H. McKee, Jr., W. H. Mikel, F. F. 
Williams, Jr. 

BATON ROUGE: W. R. Fulgham 

BIRMINGHAM: A. L. Humphrey 

BOSTON: F. E. Moore 

CENTRAL ILLINOIS: H. E. Hicks 

CENTRAL NEW YORK: R. M. Glass, J. 
Ruggio, F. M. West 

CHARLESTON: R. E. Borth 

CHATTANOOGA: R. E. Burlingham, W. P. 
Guhne, J. C. Totty, Jr. 

CHICAGO: W. Amir, G. J. Argall, R. E. 
Boydston, G. A. Cernak, A. Dello, 
G. A. Dunn, H. R. Fisher, G. H. Freund- 
lich, L. D. Gregg, C. A. Hanson, N. T. 
Mann, C. T. Matula, L. R. Muha, J. R. 
Partin, L. F. Pasik, R. Reed, H. C. San- 
ders, P. Sherrick, T. M. Ware, W. A. 
White 

CLEVELAND: E. M. Repic, R. J. Verhovitz 

CONNECTICUT VALLEY: E. J. Anderson, 
M. K. Andujar, W. A. Bailey, M. J. Bar- 
ry, Jr.. W. H. Belmore, E. M. Canner, 
B. A. Chaffee, R. G. Clarke, M. S. Cold- 
well, L. G. Dalento, F. G. Edlund, 
H. W. Engstrom, W. - Faeth, T. C. 
Franz, ID. H. Grace, G. F. Kindl, J. L. 
Marcantonio, H. W. Mattson, T. B. Mce- 
Aveeney, W. J. McKenna, M. H. McPhail, 
E. Nikstenas, W. P. Poole, A. L. Racine, 
E. F. Reed, F. L. Ruhlemann, H. M. 
Snider, O. F. Steinke, R. L. Sweet, V. E. 
Thornburg, G. W. Weaver, Sr., J. H. 
Whitaker, J. B. Wilkie 

CUMBERLAND: J. S. Loar 

FAIRFIELD COUNTY: J. J. Lamb 

FOUR CORNERS: R. L. Allbritain 

FOX RIVER VALLEY: M. A. Lefevre, J. 
Matter, Jr., O. H. Peterson 

HOUSTON: B. P. Eriksen 

INDIANAPOLIS: K. C. Carroll, C. R. Lunch 

KANSAS CITY: A. J. Bossert, Jr., W. S. 
Canton, ©. L. Noel, R. W. Ellifrits 

LOS ANGELES: E. A. Burowick, D. Carll, 
H. I. Chambers, L. S. Cusick, S. A. Daw- 
kins, E. Ferree, W. S. Finley, W. J. 
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* Robert B. Flowers, industrial appli- 
cation engineer with G-E in Atlanta, 
was the guest speaker at the April 22 
meeting of the Atlanta Section. “This 
is Automation,” was his topic of dis- 
cussion. A film was also shown. 


* “Solving Plant Problems’ with 
Standard Components” was discussed 
by W. W. Winters, vice president and 
sales manager of Automatic Tempera- 
ture Control Co., at the April 23 meet- 
ing of the Richmond-Hopewell Sec- 
tion. Mr. Winters also illustrated 
uses of linear differential transform- 
ers in his discussion. 


* Houston Section featured a talk by 
Glenn F. Brockett, assistant sales 
manager for Fisher Governor Com- 
pany, at its April 29 meeting. Mr. 
Brockett spoke on “Significant Trends 
in Control-Valve Design.” He has 
been responsible for a number of im- 
provements in the design of control 
valves. 


* Featured speaker at the April meet- 
ing of the Memphis Section was Roger 
Stroud, head of pyrometry develop- 
ment for Leeds and Northrup Co. Mr. 
Stroud spoke on “Electrical Primary 
Elements for Temperature Measure- 
ment.” His talk covered the charac- 
teristics and application of radiation 
pyrometers, optical pyrometers, resis- 
tance bulbs and thermocouples as pri- 
mary elements. 





* Dr. Seaton T. Preston, j 
gineer with Podbielniak, to 
“Vapor Phase Chromatography” . 
the April meeting of the Chicago Su 
tion. Podbielniak, Inc. is Pioneer 
—— * page instrumentatj 
r. Preston is the auth 
books. - oo 


* Cumberland Section met April 9 
for a technical meeting. Their 
speaker was Edgar M. Corson, Jr. why 
spoke on “Data Handling § 
Types of Analog Digital Com 
Scanning and Flow Integration” 
Corson is associated with E] 
Corporation of Philadelphia. 


¢ “The Challenge of Automation” wa; 
the subject of the talk given by Dr. 
Walter S. Buckingham, Jr., associat 
professor of industrial engineering g 
Georgia Institute of Technology, g 
the April 10 meeting of the Savanna 
River Section. Approximately 4 
members turned out to hear Dr. Buck. 
ingham speak. 


* Presque Isle Section held election of 
officers at the regular meeting Apri 
23. The new helmsmen for the section 
include Robert B. Gray, president; 
C. J. Strohmeyer, vice president; 
W. A. Spangenberg, secretary; Arthur 
Swahn, treasurer; A. J. Johnson, nm 
tional delegate and H. H. Weining, 
alternate delegate. 








Fraser, J. J. Grossman, R. A. Hager, K. 
A. Hall, R. O. Hutchinson, J. R. Kauke, 
H. P. Kohnen, R. R. Mawson, W. W. Mc- 
Donald, H. K. McLaren, R. B. C. New- 
comb, W. J. Pratt, J. B. Ramsay, A. I. 
Richardson, W. M. Royster, G. E. Sander- 
son, F. L. Schulte, J. K. Walker 

LOUISVILLE: R. R. Apted, M. Brumback, 
W. W. Coates, G. D. Hatfield, A. L. Hite, 
R. McDonald, E. W. Neafus, E. H. Otten, 
C. Radcliffe, W. J. Robertson, C. B. Rupp, 
E. B. Stoelting. R. E. Shidler, D. H. 
Strunk, H. L. Wilkerson, H. T. Utley. 

MILWAUKEE: D. A. Wilke, Sr. 

MOJAVE DESERT: G. H. Ekker, L. E. Enz, 
Jr.. J. J. Labno, D. C. Long, Jr., F. F. 
Miller, E. K. Ovington, C. Q. Scrantom 

MONTREAL: R. Dube, J. P. Rollins 

NEW JERSEY: E. F. Adams, H. G. Arasz, 
G. A. D’Ascenzo, M. R. Fuggette, A. Gil- 
christ, J. D. Gill, J. D. Kelley, R. Kuhl- 
mann, R. Y. Lombard, H. M. Lounsbery, 
Jr., E. J. Maguire, J. H. McCutcheon, J. 
P. Racz, G. F. Schlechter, A. J. Sherry, 
C. W. Singleton, Jr., J. E. Tebay, R. W. 


Wood 

NEW ORLEANS: P. A. D’Amico, G. M. 
Ziegler, Jr. 

NEW YORK: C. B. Barney, R. Bitting, P. 
Brazeau. G. H. Clancy, R. DeCote, r., 
E. F. Goidell, Dr. M. A. Good, H. G. John- 
son E. J a> 7'l, Jr., 8S. S. Meyers, L. R. 
Orkin, M.D., J. Queen 

NIAGARA FRONTITFR: FE. R. Spaulding 

NORTHERN CALIFORNIA: R. H. Bedford, 
R. C. Hix, H A. Hoebel, G. H. Lawrence, 
C. A. Markman, R. W. Pyburn, J. R. 


Walsh 

NORTH TEXAS: S. W. Dixon, G.R. Looney, 
C. N. McComb. H. T. Neher, R. F. Shock- 
ley, J. E. Sudduth 

OAK RIDGE: G. F. Beck, B. R. Disney, H. 


W. Zang 

OGLETHORPE: R. R. Newton, Jr., D. H. 
Shetley 

OKLAHOMA CITY: R. C. Steele 

OMAHA: A. F. Haas, F. F. Weiss 

PENSACOLA: R. T. Bowers, H. L. Wagner 

PHILADELPHIA: R. C. Baird, J. L. Baker, 
G. A. Baur, Jr., A. C. Casciato, O. J. 
Craig, J. G. Daugherty, F. G. Daveler, 
G. L. Eberly, E. H. Evalds, D. J. Galasso, 


R. S. Heitz, J. E. Jednacz, C. J. Kugler, 
T. J. McCann, R. McConaghy, T. L. Mel, 
R. W. Persons, Jr., H. A. Riester, R. A 
Rockwell, W. J. Spengel, R. V. Symnoski, 
F. J. Valenti, W. J. Wylupek, F. A. Young 

PITTSBURGH: L. C. Bishop, H. E. Desilets, 
A. M. Laing, K. J. Lesker, W. J. Slatosky 

PORTLAND: J. R. Hiltner, L. R. Koroch 

RICHMOND-HOPEWELL: R. C. Cowardin, 
Jr., W. C. Decker 

SABINE NECHES: A. M. Smith 

SACRAMENTO: C. J. Nielson, J. J. Smith, 
F. L. Stewart, R. N. Pike, Jr., D. W. 
Skinner, E. J. Stephan, R. R. Thompson 

SAINT LOUIS: L. V. Errico, L. A. Deppner 

SAN DIEGO: W. H. F. Schmieding 

SAVANNAH RIVER: W. L. Powers, D. & 
Pitts 

SEATTLE: W. L. Morse 

SOUTH BEND: E. A. Armstrong, W. 
Platner, Jr. 

TOLEDO: W. J. Campbell 

TORONTO: R. L. Bagan, A. Bebris, W. J. 
Bell, G. Hardy, K. G. Howard, L. Jar 
kowski, B. Kanerwa, F. . Mersereav, 
R. Miura, G. A. Mougenot, K. D. J. Owen, 
G. A. Pearce, A. Rittner, W. Stachmyk 
M. V. Starodub, W. J. Sheldon, R. Woitals 

TULSA: J. F. Cheney, L. B. Cordell, K © 
Denney, R. H. Gish, W. E. Harrison, ® 
T. Hart, Jr., D. M. Holloway, E. C. Last 
C. H. Limerick, A. E. McCoy, G. . 
row, W. P. Pittman, N. Plank, D. 
O’Brien, E. R. Walker, F. E. Westermst 
D. Wolkov, B. J. Woodson, T. R. W: 

WASHINGTON: R. W. Barton, W. E. Bné 
bury, A. W. Brandmaier 

WAYNE COUNTY: R. F. Reece, R. J. Sait 

WICHITA: W. F. Gauer, J. L. Owen 





—_ 





WILMINGTON: R. A. Morse, R. G. B. Freee 


D. D. Friel, J. W. Macy, Jr., E 
dison 
MEMBER-AT-LARGE: 
R. P. Boyd, M. A. Elliott, W. L. Ken 
J. S. Roberts, R. L. Parr, R. B orriso®, 
G. E. Dempsey, K. C. Beardslee. 


FOREIGN MEMBERS: J. Simmermans, 


Albertine, H. Druce 
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® Personal Notes 


The most interesting thing to most people — is other people 





Nathaniel Brewer 
Fischer & Porter 


N. W. Hartz 
Mine Safety 


Fischer and Porter Co. announces that 
Nathaniel Brewer, who held the post of 
vice president of research and development, 
will now operate on a policy-making level 
ss vice president in charge of technology 
and chairman of the company’s executive 
committee. Brewer is a member of the 


Philadelphia Section. 


* * * 


N. W. Hartz of the Pittsburgh Section 
has been appointed sales manager for the 
new Technical Products Division of Mine 
Safety Appliances Co. Hartz is a graduate 
of Carnegie Institute of Technology. 


* * * 


Phillip A. Sprague, chairman of the 
ISA Structure and Planning Committee, 
has been made president of the Hays Cor- 
poration. Since 1952, Sprague has served 
as vice president and director of the com- 


pany. 


Walter Whetstone of the Philadelphia 
Section has been appointed central regional 
siles manager of the Controls Division of 
Black, Sivalls & Bryson, Inc. Whetstone 
has been manager of the Wayne, Pa. office 
since 1951]. 


Joseph L. Borden has been promoted 
to chief engineer of systems development 
for the Engineering and Optical Division 
of the Perkin-Elmer Corp. He will be re- 
sponsible for direction of research and de- 
velopment of military infrared and optical 
tracking systems for the division. 


7 * * 


Andrew J. Sesock, sales engineer for 
Westcott & Greis Division of American 
Meter Co., Inc., has moved his headquarters 
to Albuquerque, N. M. Sesock is a mem- 
ber of the Four Corners Section. 


* * * 
Mark H. Howlett of the Los Angeles 
Section will manage the newly created 


Process Instruments Division of Beckman 
Instruments, Inc. 
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Phillip A. Sprague 
Hays Corp. 


Walter Whetstone 

B.S. & B. 

R. Kenneth Davis, a member of the 
Philadelphia Section, will be staff sales en- 
gineer for the new Semiconductor Compon- 
ents Division of the Texas Instrument Co. 
in Camden, N. J. 


* ” + 


C. C. Carroll, manager of the Blooms- 
berg, Pa. plant of the U. S. Radium Corp. 
since 1954, was named research coordinator 
for the entire company. Carroll, a member 
of the Baltimore Section, will be responsi- 
ble for integration and promotion of the 
firm’s research and development programs. 


* * * 


Rear Admiral J. S. Russell, chief of 
the Navy’s Bureau of Aeronautics, has ac- 
cepted the honorary chairmanship of the 
National Naval Aviation meeting in San 
Diego, Calif.. August 5 to 10. He is a 
member of the Wilmington Section. 


* ” 2 


Dave Boyd of Universal Oil Products 
and a former committeeman and officer of 
ISA, left for Japan April 9, where he 
spoke on his now well known subject, “The 
Effect of Hysteresis on Derivative Control.” 
He gave his speech for the Japanese So- 
ciety of Automatic Control in Tokyo. Dave 
also presented a gavel to the Japanese So- 
ciety from ISA and showed the ISA film 
“Principles of Automatic Control.” 


* * * 


R. L. Mallory, a member of the North 
Texas Section, has been promoted by Minne- 
apolis-Honeywell Regulator Co. to manage 
the firm’s Southwestern sales region. Mal- 
lory joined Honeywell in 1933. He holds 
a mechanical engineering degree from the 
University of Oklahoma. 





Mark H. Howlett 
pBeckman 


R. L. Mallory 
M.-H 








Andrew J. Sesock 


American Meter 


Joseph L. Borden 
Perkin-Elmer 


H. J. Hoffman of the Columbus Sec- 
tion will manage the new Wheelco Instru- 
ments Division sub-branch in Columbus. 


Moore Products Co. announces the ap- 
pointment of Richard C. Hopkins, a 
member of the Pittsburgh Section, as man- 
ager of a new branch office in Cleveland. 


B. F. McDonald, president of the B. F. 
McDonald Co., has been elected to the 
board of directors of Zero Manufacturing 
Co. McDonald, whose company celebrates 
its 25th anniversary is a member of the 
St. Louis Section. 


Albert F. Sperry of Panellit, Chicago, 
an ardent worker and supporter of ISA, 
lectured on the “Latest Developments in 
Process Automation” at the First Instru- 
ments, Electronics and Automation Exhibi- 
tion in Olympia, England May 7 to 17. Al- 
also attended a banquet given by the Com- 
pany of Scientific Instrument Makers while 
in England. 


Dave Choate of Minneapolis-Honeywell 
and a member of the Wilmington Section, 
has concocted an automatic gavel. The 
only histrionics needed to operate his de- 
vice is a hand-waving flourish to depress a 
pushbutton. A special built-in ‘mood se- 
lector’ offers a wide choice of volumes and 
tempos from tired, normal, mad, drop- 
dead to apoplectic. Choate, retiring presi- 
dent of his section, has bequeathed it to 
incoming president Lloyd Combs. 


ISA Journal goofed ‘in the March issue, 
when it announced that Ralph L. Goetzen- 
berger, a vice president of Minneapolis- 
Honeywell for the past 2 years and mem- 
ber of the Washington Section, had gone 
to pasture. Mr. Goetzenberger informs us 
that he has “got some, new glands” and is 
not retiring. Instead, he is taking over the 
post of educational consultant for Minne- 
apolis-Honeywell in Washington, D. C. 
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manufacturing plant in Foxboro, 
building and expand production capacity 50%. 
structure, the firm will have 475,000 square feet of manufacturing space. 


Mass. 





Construction will start in July on this new addition to The Foxboro Company’s instrument. 
The new building will adjoin the present assembly 
With 175,000 square feet added by this new 








Beckman Announces New Division 


Mark H. Howlett will head the new 
Process Instruments Division of Beckman 
Instruments Inc. in Fullerton, California. 
Sale of Beckman’s process instruments has 
increased 100% in the last year. 


“Gobbledegook’s Brother’ Explained 


“A Golden Age may be approaching for 
stockholders who for years have had to 
struggle through the technical and finan- 
cial mumbo-jumbo of corporate annual re- 
ports,” Sherman M. Fairchild said recently. 
Aviation pioneer, founder of a number of 
corporations and president of Fairchild 
Camera and Instrument Corporation, Mr. 
Fairchild made this comment in explaining 
a novel glossary. “We are no longer taking 
it for granted,” he continued, “that the 
average layman is a combination of Ein- 
stein and J. P. Morgan. Our new report 
includes what we believe to be the first 


such glossary of the business and engineer- 
ing terms which are used in it.” 
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Servo Receives Army Approval 


U. S. Army’s Signal Supply Agency has 
awarded the Servo Corporation of America, 
New Hyde Park, N. Y., RIQAP approval 
for excellence in quality control, A. Eric 
Theis, vice president of manufacturing, an- 
nounced. “Reduced Inspection Quality As- 
surance Plan” reduces inspection of quali- 
fied manufacturers to approximately 20%. 
The company’s record in maintaining or 
bettering government standards led to this 
recognition. 


Chromatograph In Medical Labs 


Stanley P. Dodd, technical 
Chicago Apparatus Company, believes the 


director of 


gas chromatograph has a potential appli- 
cation in reducing time required for the 
standard Van Slyke blood-gas test and War- 
burg tissue-metabolism techniques. The in- 
strument simplifies and shortens quantita- 
tive and qualitative analysis of gas mix- 
tures, and although it is widely used in 
chemical research, it has not yet been used 
in these medical tests. 


Milton Roy Builds Florida Plant 


Milton Roy Company, manufacturing ep- 
gineers of Philadelphia, has started cop. 
struction on an 18,000 square foot plant in 
St. Petersburg. The new plant, scheduled 
for completion by early summer, will r 
place the present “pilot operation” in Gulf 
port, Fla. that was started in 1953. Later, 
the St. Petersburg plant may be expanded 
to 50,000 square feet. It will supplement 
the main plant. 


Hamner Quadruples in Size 


To keep pace with its rapid growth in 
electronic and nuclear instrumentation, 
Hamner Electronics Company of Princeton 
and Pennington, N. J. has expanded its 
physical facilities to house administrative, 
electronic, engineering 
and sales departments. According to a 
official spokesman, Hamner’ 
growth in the past 12 months has quad 
rupled. 


research, nuclear, 


company 





Francis G. Tatnall, 
to nail up record of the first sale of 
PhotoStress since Tatnall 
ing Systems Company took over dis- 
tribution of this product a_ short 
time ago. 
dent of the company which 
subsidiary of The Budd Company. 
Edward G. Budd Jr. (right), Presi- 
dent of The Budd Company, holds 
the purchase order signed by Ala 
bama Polytechnic Institute, Auburn, 


Ala. PhotoStress uses photoelastic 
methods of experimental stress 
analysis. 

a 


(left) prepares 


Measur- 


Mr. Tatnall is Vice Presi- 
is a 
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ted Electrodynamics _Corpor- 
ce contly broke ground in Mon- 
; via, California for two 57, 500 square 
at office, laboratory and plant build- 
to house its transducer and sys- 
aa divisions. Completion of the $1.5 
ailtion development is expected by 
October 1, according to Hugh F. Col- 
vin, president. Both buildings will be 
zirconditioned and _sound-proofed 
throughout and special lighting will be 
provided. Removable metal walls will 
allow for future expansion. No wind- 
ows are planned for either building. A 
canteen and off-street parking wil! be 
provided to employees by the company. 
The new buildings will double the 
present physical capacity of the two 


divisions. 





LGN ‘One of Ten Best’ 

The automatic controls plant of Leeds 
§ Northrup Co. has been named one of the 
“Ten Best Plants of 1956” by “Factory 
Management & Maintenance Magazine” in 
its 23rd annual contest. Of the 1,000 plants 
entered, L&N was the only instrument 
plant named. 


New Million-Dollar Computer Center 


General Electric’s Computer Department 
has officially inaugurated its new million- 
dollar computer center on the Campus of 
Arizona State College. The center, equipped 
with an IBM 704 computer, will be used 
jointly by G.E.’s Computer Department and 
by Arizona State College. 

The IBM 704 Computer is described as 
“an electronic answer man capable of feed- 
ing out replies at the rate of 150,000 per 
minute.” The computer is the first of its 
type to be installed in any college in the 
world. 


Fisher Buys Old Firm 


Fisher Scientific, manufacturer-distribu- 
tor of laboratory instruments, apparatus and 
reagent chemicals, has purchased the lab- 
oratory apparatus and supply business of 
E. Machlett & Son. Fisher will continue 
the 60-year-old firm as a division in its 
present location at 220 East 23rd St., New 
York, N. Y. Richard Schnier, president of 
Machlett made this announcement recently. 


Net Profits and Sales Up 


Net profits before taxes earned by KIN 
TEL (Kay Lab), manufacturers of elec- 
tronics instruments, in the first quarter of 
1957, were approximately 10 times greater 
than those of the corresponding period last 
year. La Motte T. Cohu, president and 
board chairman of the San Diego electron- 
ics firm also reported that net product sales 
more than doubled and orders were up al- 
most $1 million over 1956. 


New Officers Elected at 39th Annual SAMA Meeting 


More than 800 members and guests were 
in attendance at the 39th annual meeting 
of the Scientific Apparatus Makers Asso- 
ciation in White Sulphur Springs, West 
Virginia, April 28 to May 2. Among the 
guests were Justus T. Vollbrecht, president 
of ISA and William H. Kushnick, execu- 
tive director of ISA. 

Richard E. Welch, vice president and 





R. E. Welch (left), newly elected 
President of SAMA, accepts the 
gavel from outgoing president Hen- 
ry F. Dever. 


June 1957 


treasurer of W. M. Welch Manufacturing 
Company, Chicago, became the new presi- 
dent of the organization. He succeeds 
Henry F. Dever, president of Brown Instru- 
ment Division, Minneapolis-Honeywell 
Regulator Company. At the same meeting, 
Dr. G. A. Downsbrough, president, Boonton 
Radio Corp., was elected president pro 
tempore. Continuing as SAMA treasurer 
is T. M. Mints, president, E. H. Sargent & 
Co. 

Newly elected association chairmen in- 
clude A. G. Dixon, president, International 
Equipment Co.; and Erik L. Sjostrom, 
president, John E. Sjostrom Co. Re-elected 
as section chairmen were Louis L. Vayda, 
president, Bacharach Industrial Instru- 
ment Co.; L. W. Higgins, assistant to the 
president, Gaertner Scientific Corp.; and 
R. E. Olson, president, Taylor Instrument 
Cos. 

Directors-at-large include Henry F. 
Dever, Ray G. Halvorsen, executive vice 
president, Hamilton Mfg. Co.; Earl R. 
Mellen, president, Weston Electrical Instru- 
ment Corp.; Edward J. Albert, president, 
Thwing-Albert Instrument Co.; Dr. G. A. 
Downsbrough, and E. J. Rhein, sales man- 
ager, Kimble Glass Co. 





* Automatic Temperature Control Co. 
(ATC) of Philadelphia will move into 


a new plant in mid-summer. Located 
in King of Prussia, Pa., near the Val- 
ley Forge National Park, this modern 
74,000 sq. ft. building will provide 
facilities for manufacturing, engineer- 
ing, research and administrative of- 
fices. ATC is a subsidiary of Safety 


* Minneapolis - Honeywell Regulator 
Co. has been awarded a $500,000 study 
contract by the Air Research and De- 
velopment Command for development 
of a new type of air-to-ground rocket. 


¢ Increased markets and demands have 
necessitated a revamping of product 
policy at Aerovox’s Cinema Engineer- 
ing Division, Burbank, Calif. The en- 
tire production will be confined to 
these categories: accurate wire wound 
resistors, instrument switches, resis- 
tance decade boxes, audio attenuators, 
and instrument controls. 


* Bendix Computer Division has 
opened a new Digital Computation 
Laboratory in Los Angeles to help 
clients solve many types of mathema- 
tical and engineering problems. 


¢ Formation of a new research and 
engineering group for the study and 
improvement of high power micro- 
wave switching devices was announced 
recently by Microwave Associates, 
Inc., Burlington, Mass. 

* Dr. Harold H. Beverage, vice-presi- 
dent of RCA and director of RCA 
Laboratories, has been awarded the 
1956 Lamme Gold Medal by AIEE. It 
will be presented at AIEE’s summer 
meeting in Montreal, June 24. 


* The Walkirt Co., Los Angeles elec- 
tronics manufacturer, has opened new 
office, laboratory and plant facilities 
at Inglewood, Calif. The new plant 
gives the firm an additional 3500 
square feet of operating space. 


* Due to requirements by prime con- 
tractors for a secondary source of sup- 
ply, Cannon Electric Co., Los Angeles, 
has made plans for manufacture and 
distribution of its series of miniature 
and sub-miniature connectors by 
Cinch Mfg. Co., a_ subsidiary of 
United-Carr Fastener Corp. 
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Donald C. Webster John Jipp 


Librascope Ampex 


Donald C. Webster, has been elected 
vice president of Librascope, Inc. Web- 
ster has been associated with the com- 
pany for 14 years, having served 7 of 
them as director of engineering. 


x *k * 


John Jipp, manager of the Instru- 
mentation Division of Ampex Corp., 
has been elected an officer of the com- 
pany. Before coming to Ampex, he 
was southwestern regional sales man- 
ager for Motorola, Inc. 


a.) 2 


Samuel S. Auchincloss recently was 
elected president and chairman of the 
board at Tracerlab, Inc. He has held 
a number of executive posts in the 
electronics and electrical fields. 


x * * 


Martin Braude has been appointed 
vice president in charge of engineer- 
ing for General Transistor Western 
Corp. Braude has been in the elec- 
tronics field for 12 years. 


wey. ww 


Arthur Roberts, product manager 
for Norelco installations in the U. S. 
and Canada, has assumed a similar 
post in connection with the Norelco 
gas liquefier at the Instruments Divi- 
sion of Phillips Electronics, Inc. 


_ wR 


Stromberg-Carlson announces 3 ap- 
pointments in 3 divisions. Frederick 
A. Mitchell has been appointed assist- 
ant chief engineer of the Electronics 
Division; Victor Savchuk is now head 
of the Sonar Group in the Research 
and Advanced Development Dept.; 
and William G. Alexander has as- 
sumed the post of chief engineer at 
the San Diego plant. 
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Joseph A. E. Hindman has been ap- 
pointed sales manager for the U. S. 
Gauge Division of American Machine 
and Metals, Inc. 


a 


John B. Davis has been elected 
assistant vice-president of Mine 
Safety Appliances Co., Pittsburgh. 
Davis, formerly manager of industrial 
sales, will now serve in the firm’s 
newly-organized industrial products 
group. 


x @ ® 





Bill Waddell 


Daystrom 


Royal Whitman 
Perkin-Elmer 


Bill Waddell, formerly technical as- 
sistant to the general manager of G. 
M. Gionnini & Co., has joined the Sys- 
tems division of Daystrom, Inc., as 
chief engineer for new products. 


er sR 


Royal Whitman has joined the In- 
strument Division of the Perkin-Elmer 
Corp. as assistant to the director of 
sales. Prior to joining Perkin-Elmer, 
Whitman was a manufacturing repre- 
sentative. 


e282 


Thomas V. Parke has been made 
new manager of the Scientific Instru- 
ments Division of Beckman Instru- 
ments. He replaces John F. Bishop 


who has been chosen to head up three 
of the company’s divisions. 





Joseph F. Bishop 


Beckman 


Thomas V. Parke 


Beckman 


Gene Lowe Dale V. 
Benson-Lehner P&es 


Two posts have been filled in 
Benson-Lehner Corp. Gene Lowe 
the new vice president in ¢ : 
manufacturing. David R. We 
Jr. has been named to the applicat 
engineering staff of the Eastern De 
vision of the firm. 


x & =& 


Dale V. Cropsey, vice presid 
Potter & Brumfield, Inc., has 
elected to the company’s board 
rectors. He also assumes the ¢ 
“director of marketing.” 


* 2° 


Dr. Davis R. Dewey, II, has 
elected president of Baird-Atomie, 
He replaces Dr. Walter S. Baird ¥ 
moves up from president to full 
chairman of the board. 


x & & 


Orville M. Dunning has been elected 
vice president of Airborne Instr 
ments Laboratory in Mineola, N. Y. 
Before joining the company in 195, 
he was vice president of Engineers a 
the Hazeltine Electronics Corp. 


x * * 





Two changes have been made it | 


personnel at the Clary Corporation 
Frank Beardsley has been appointed 
staff engineer for the Automatic Cor 
trols Division and Paul Meeks has 
been elected a member of the board 0 
directors and vice president of th 
corporation. 


* 35 


Radiation Counter Laboratories 
Inc., Skokie, Ill., has promoted two 
its personnel up a notelr to execulivé 
posts. R. W. Schumagpyy former 
chief development engineer, has bee 
named vice-president of research, 
V. L. Brown, Jr., replaces Schumat® 
as chief development engineer. He 
was formerly senior engineer. 
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FLIGHT 


CONTROLS 


THEORY 


G. D. Schott (center), Flight Controls Department head, discusses 
a rocket control system with Group Engineer R. A. Fay (right) 
and F. G. Hudson, missile components research specialist. 


The transition from theory to reliable components is one 

of the most difficult phases of flight controls endeavor. At Lockheed 
Missile Systems Division, engineers and scientists are performing 
advanced work on a number of theoretical approaches that 

offer important practical solutions. 


Two of the areas are: 
* Utilization of feed-back design techniques for optimizing 
complex dynamic systems 


« System verification by analog computer simulation 


Significant developments in these and related areas have created new 
positions on the Staffs at Palo Alto, Sunnyvale and Van Nuys. 

The complex nature of the assignments requires both flight controls 
experience and the ability to exercise individual initiative. 

Inquiries are invited. Please address the Research and Development 
Staff, Sunnyvale 30, California. 


Sechbeed MISSILE SYSTEMS DIVISION 


LOCKHEED AIRCRAFT CORPORATION 


PALO ALTO + SUNNYVALE * VAN NUYS * CALIFORNIA 


























~ os 
To the Engineer WIE 2 | _ Meivin £ Shepherd has taker y 
new duties as general sales ' 
t at Nuclear-Chicago. He had been > 
ben q or researc h see manager of the Washington, p, ¢ 
branch. 
kk Necles 
This re 
. - : esenl 
George Tooby has been elected pres. rs P 
ident and a director of Computer Bp. oa goa 
gineering Associates. Tooby js a sage 
graduate engineer from California In. be “ 
stitute of Technology. wi 1 
feature 
an eco! 
we eR inteude 
Bernard Levine has been named vice 
president of Norden-Ketay Corp, Ig 
vine received his Master of Electrica] Report 
Engineering degree from New York 0 
| University, and has worked with the 
| AEC on special assignment. In add 
| clair V 
eye ume in 
petrole 
: 5 ts | 
Sherman M. Fairchild, founder an eral 
board chairman, has assumed the ie 
presidential reins at Fairchild Camer —a-¢ 
and Instrument Corp., succeeding merce 
John H. Clough who will continue as 
consultant. , 
+ An Ini 
xk *& * ' Cray 
Offers 
WHIRLING WET AIR with tornado Andrew T. Fischer has been namei qsncert 
speed, AiResearch water separator wrings marketing director of Logistics Re besic 
; ’ - search, Inc., Redondo Beach, Calif method 
it dry.. makes sure no vapor enters aircraft pee pc ti ALWAC 1 t ry The a 
cabin from the air conditioning system. digi ect cM ae ) ody 
igital computers and data processing | _ tirely | 
systems. Fischer was formerly sales } devices 
; : manager at RCA Computer Division, | modes 
The Garrett Corporationoperates foreign aircraft are Garrett j formal 
° ° ° . ° : & Sons 
under the principle that the units equipped. We have pioneered PE nth 16 N. 
and systems which we research, such fields as refrigeration sys- Gustav Shapiro recently Saale 
design and produce must be the __ tems, pneumatic valves and con- chief of the Engineering Electronics Freque 
b f their kind : Section of the Electricity and Elec 
est of their kind. trols, temperature controls, cabin tronics Division at the Mee Coverir 
That’s why we need forward- _air compressors, turbine motors, Bureau of Standards. Officials of —_ 
| . Y ; , : ; ; NBS also announced the appointment the rea 
ooking engineers. Stimulating gas turbine engines, cabin of Dr. Robert S. Marvin as chief of the a. 
assignments in the work you like __ pressure controls, heat transfer Rheology Section. ag 
best are only part of what we —_ equipment, electro-mechanical a tion of 
° ° ° respons 
offer. We pay a premium for equipment, electronic computors sen 7 
ability. You'll work with the —_ and controls. Electro-Pulse, Inc., Culver City, Discuss 
: : } 5 Calif., recently named Dr. Norman H. (Order 
finest research and laboratory We are seeking engineers in Enenstein as vice-president and a cal En 
facilities . . we : tor of engineering. As such, he York 1 
ties at your disposal . * live all categories to help us advance gi ect increased research, developmen, 
in the most desirable areas in _ our knowledge in these and other and product planning activities @ 
; _ on ‘ ; . electronic instrumentation. He was Proj 
— ¢ ° . ject 
America California, Arizona, fields. Send resume of education formerly with Hughes Aircraft Co. How 
the East Coast. and experience today to: Mr. 692 
All modern U.S. and many _ G. D. Bradley . wo Writtes 
gineeri 
The Institute of Aeronautical used by 
Sciences conferred the Lawrence 5 and en, 
THE CORPORATION Sperry Award on George F. Jude, # ect. TI 
New York engineer who has coh the pro 
9851 S. SEPULVEDA BLVD., LOS ANGELES 48, CALIFORNIA  tTibuted heavily to the advancemett work 1 
DIVISIONS: of automatic and all-weather my and tec 
igh” saat en 
AIRESEARCH MANUFACTURING, LOS ANGELES * AIRESEARCH MANUFACTURING, PHoENIx | JUde is director of flight contro ey 
gineering at Sperry Gyroscope, lerestin 


AIRESEARCH INDUSTRIAL * REX « AERO ENGINEERING 
AIRSUPPLY * AIR CRUISERS *¢ AIRESEARCH AVIATION SERVICE 


was the first Sperry employee to ™ Ine. P 
ceive the award. York 1 
ISA Jowrnd 
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> new books 





Nuclear Power Reactors, 30 pp, 15 cents 


This report published by the government, 
the results of a survey of the tech- 


resents ary he to 
: feasibility of existing 


nical and economic | | 1 
and proposed reactor designs which might 
be used for central-station power genera- 
tion. Consists of a summary of the design 
features of some of the reactors studied and 


an economic analysis. (Order from Super- 
inteudent of Documents, Government Print- 


ing Office, Washington 25, D. C.) 


Report of the Forty-First National Confer- 


ence on Weights and Measures | 90 pp, | 


70 cents 
In addition to addresses by the Hon. Sin- 
clair Weeks and Dr. A. V. Astin, the vol- 
ume includes a tentative code for liquefied 
petroleum gas measuring devices, amend- 
ments to specifications, tolerances and regu- 
lations for commercial weighing and meas- 
(Order from National Bu- 


uring devices. 
Dept., of Com- 


reau of Standards, U. S. 
merce, Washington 25, D. C.) 


An Introduction to Semiconductors, W. 
Crawford Dunlap, Jr., 417 pp, $11.75 


Offers complete coverage of information 
concerning semiconductors. It includes 
basic concepts, properties of materials, 
methods of measurement and applications. 
The approach of the book is almost en- 
tirely physical, and even the sections on 
devices emphasize the mechanisms and 
modes of operation. The author minimizes 
formal theory. (Order from John Wiley 
& Sons, Inc., 440 Fourth Ave.. New York 
16, N. Y.) 


Frequency Response, $7.50 


Covering the entire field from basic theory 
to experimental technique, this book orients 
the reader in regard to historical develop- 
ments, fundamental theory and significant 
advances. It treats linear, non-linear, sam- 
pling and statistical approaches. Applica- 
tion of experimental methods of frequency 
response to controls, servomechanism de- 
sign and power systems are_ illustrated. 
Discussion of many papers are included. 
(Order from American Society of Mechani- 
cal Engineers, 29 W. 39th New 
York 18, N. Y.) 


Street, 


Project Engineering of Process Plants, 
Howard F. Ruse and M. H. Barrow, 
692 pp, $14.25 


WV . . ° ° ° 

‘itten by men experienced in project en- 
50 ie this book formalizes the methods 
us y : i 
sed by all progressive chemical companies 


e ee ‘ : 
nd engineering firms in executing a proj- | 


oy The material covered is not limited to 
the project engineer. Any engineer whose 
work requires knowledge of the theories 
in of mechanical design, pro- 

tent and construction, wil] find it in- 
teresting. (Order from John Wiley & Sons, 


I . ‘ 
York ea 440 Fourth Avenue, New 
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solve problems* 
= C-Lojigelal(eor-lih’ 


Analog Computer Kit 


HEATH Flectronic 


* in the ofe}it-tel-moll-t-t-ieelelasmamels n 


the job'' in industry, the Heathkit 
Analog Computer solves physical 
or mechanical problems by 


electronic simulation 


t conditions. Full it SO4520 


This advanced ‘‘slide-rule’’ is a highly accurate device that 
permits engineering or research personnel to simulate equations or 
physical problems electronically, and save many hours of involved 
calculation. 

Ideal for industry, research, or instructional demonstrations. 
Incorporates such features as: 


¢ 30 coefficient potentiometers, each capable of being set with extreme accuracy. 
e 15 amplifiers using etched-metal circuit boards for quick assembly and stable 
operation. 
e A nulling meter for accurate setting of computer voltages. 
e A unique patch-board panel which enables the operator to “see"’ his computer 
block layout. 
Because it is a kit, and you, yourself, supply the labor, you can now 
afford this instrument, which ordinarily might be out of reach eco- 


nomically. Write for full details today! 


save money with HEATHKITS 


Now for the first time, the cost of this highly accurate, time and 
work-saving computer need not rule out its use—You assemble it 
yourself and save hundreds of dollars. 


FREE CATALOG also available describ 
ing test equipment, ham gear, and hi-fi 
equipment in kit form. Write for your 
copy today! 


FREE 
FOLDER 





HEATH COMPANY 


A Subsidiary of Daystrom Inc. 
BENTON HARBOR 35, MICH. 





story from this four-page 
folder, available free! 
state 
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Pneumatic Speed Transmitter 


Type 16A pneumatic speed 
transmitter produces a pneumatic 
output linearly proportional to 
the speed of any rotating ma- 
chinery. Applicable to turbines, 
conveyer lines, compressors and 
mill equipment. Operates on the 
force-balance principle with mag- 
netic actuation of a _ standard 
pneumatic circuit. Ambient tem- 
perature is compensated by the 
bi-metallic input shaft. Foxboro 


Co., Foxboro, Mass. 
Circle 1P on Readers’ Service Card 


Contact Microradiograph 


A valuable complementary tool 
for use with light-optical and 
phase-contrast microscopes is this 
contact microradiography instru- 
ment for industrial, agricultural 
and biochemical research. Micro- 
radiography is a technique which 
enables scientists to study opaque 
materials difficult to handle with 
visible light. Philips Electron- 
ics, Inc., Instruments Division, 
Norelco Co., 750 S. Fulton Ave., 


Mount Vernon, N. Y. 
Circle 2P on Readers’ Service Card 


Thermocouple System Calibrator 


Thermocouple control unit for 
temperature calibration and sen- 
sitivity adjustment in multi-chan- 
nel recording systems couples up 
to 12 thermocouple circuits, each 
to its recorder. Also injects 
known voltages to produce tem- 
perature calibration traces. Has 
a reference temperature bas- 
through a separate ‘bucking’ volt- 
age source. Unit weighs 5 lbs. 
Pace Engineering Co., 6914 Beck 
Ave., N. Hollywood, Calif. 


Circle 3P on Readers’ Service Card 


3-Way Double Solenoid Valve 


A new 3-way duplex solenoid 
valve for 3-way flow control is 
available in 3 assemblies for mix- 
ing, divided flow and cylinde: 
control. Bubble tight, the valve 
can be used at pressures ranging 
from 5 to 1000 psi with both pis- 
tons normally closed and at 5 to 
500 psi with either or both p: 
tons normally open. May be u: 
on air, water, oil or any fluid no: 
harmful to Navy M_ Bronze, 
Atkomatic Valve Co., Indian- 
apolis 25, Indiana. Circle 4P 


Alternate-Action Switches 


Two new space-saving alter- 
nate-action, maintained - contact 
pushbutton switches have been 
introduced. Switches afford one- 
button control of two single-pole 
double-throw circuits. Alternat- 
ing action is provided by beryl- 
lium-copper spring. Lighted 
model uses sub-miniature incan- 
descent lamp for 6, 12 or 28 volts. 
Made by Micro Switch Division, 
Minneapolis - Honeywell Regula- 


tor Co., Freeport, Ill. 
Circle 5P on Readers’ Service Card 


High-Speed Sound Recorder 


Model SL-2b is a_ newly-im- 


proved, high-speed, sound-level re- 


corder which gives special em- 
phasis to sound, noise and vibra- 


tion measurements. Special de- 
sign features include adjustable 


writing speed, push-button selec- 
tion of chart speed, scale func 
tions in linear, decibel or loud- 
ness (phon). Photo shows model 
connected to G.R. sound-level 
meter, Sound Apparatus Co., Stir- 
ling, New Jersey. 

Circle 6P on Readers’ Service Card 


Electrolytic Hygrometer 


This panel mounted electrolyt- 
ic hygrometer automatically and 
continuously measures water con- 
centrations in vapor samples with 
a 5% accuracy in the difficult 
0-1000 ppm range in tempera- 
tures up to 100° C. Works by 
continuously passing sample 
through a special element that 
electrolyzes moisture present. Is 
easily mounted. Process Instru- 
ments Division, Beckman Instru- 
ments, Inc., Fullerton, Calif. 
Circle 7P on Readers’ Service Card 


Universal Tape Systems 


A complete magnetic-tape data- 
recording system satisfies the ma- 
jority of analog data recording 
needs. Recording requirements 
are easily met by selecting from 
standard transports, heads and 
recording/playback electronics 
combined in standard racks. The 
maximum 15 tracks provided car 
carry data recorded by any 1 of 
3 techniques: direct, FM or 
PWM. Minneapolis - Honeywell 
Co., Davies Laboratory Divisior 
Beltsville, Md. Circle 8P 
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Rill Waddell discusses ANALOG/DIGITAL CONVERSION 


For the past few years one of the most serious concerns 
in systems design has been the development of equip- 
ment eminently suited to “link” the analog input to the 
digitized output assemblies of the system. Examples of 
such links are to be found in radar recording problems 
in the missile test field, in the control of machine tool 
operations and, most recently, in data logging in the 
petrochemical and chemical processing industries. In 
these and similar instances, there has been a conscious 
striving to produce highly specialized pieces of conver- 
sion equipment in an attempt to adapt the system to the 
particular control problem at hand. 


This striving has also led to increasingly frequent dis- 
cussions of analog to digital conversion in engineering 
circles. Such discussions have stimulated interest in, and 
have actually succeeded in clarifying, basic problems 
faced by the engineer in producing units suitable for 
the digitization of specific function variables. 


However, contending for attention along with the 
requirement for restricted-purpose conversion equip- 
ment, are the types of analog functions requiring to be 
digitized. These have continuously increased in num- 
bers, in complexity, and in the imposition of increasingly 
severe criteria for reliability. To illustrate, systems today 
are successfully coping with shaft rotations, linear dis- 
placements and the complete gamut of electrical signals. 
A few systems have been built where pressure, tempera- 
ture, and flow variables have been directly converted. 


In the past the tendency has been to design the analog 
to digital converter and then assemble systems around 
the converter block. Examples of this approach are to be 
found in the handling of high-speed serial binary digits 
ftom input voltages, and in shaft converters containing 
cyclic codes requiring complicated translations before the 
outputs are readily adaptable for further processing. In 
order to achieve suitable solutions in such cases, it became 
necessary to introduce auxiliary equipment which fre- 
quently turned out to be much less reliable than the 
digitizer. This led, therefore, to more highly complicated 
and costly systems rather than significantly simplifying 
the basic analog to digital converter. 


; The current approach is to engineer a “link” integrat- 
ing the components directly into the system. Only in this 
manner can they be properly weighted to assume their 
ttue and economical function. This has resulted in con- 





Bill Waddell, systems input-output special- 
ist, discusses analog to digital conversion. 


sciously avoiding marrying, for instance, a 5,000 sample 
per second analog input to a converter capable of spew- 
ing out 50,000 samples per second. Or by the same token, 
feeding 50,000 samples per second into subsequent proc- 
essing components not adequately provided with control 
equipment and/or direct methods for recording such 
rapid outputs. 

The present awareness of the problem, however, makes 
for a most encouraging outlook in the foreseeable future. 
Design break-throughs are bound to integrate the analog 
to digital conversion step into its proper and logical rela- 
tionship to the total system. Systems will then become 
less complex and significantly more reliable, which 
undoubtedly will rapidly result in unfolding important 
new fields suitable for control applications. 

By applying the latest proven techniques, our well-qualified staff 
at Daystrom Systems is prepared to take single responsibility of 
assembling and installing a system to meet your needs. We are cur- 
rently compiling a file of new applications and papers om various 
parts of systems, both industrial and military. If you are interested 
in receiving the file and periodic additions, please write us. 


| oy srnom SYSTEMS 


Division of Daystrom, inc., 5640 La Jolla Boulevard 
La Jolla, California Telephone GLencourt 4-0421 
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Electrical Stop Clock 


> mew products 


Accuracy of 0.02 of 1% and 
instantaneous electrical reset 
(1/10 sec) are features of this 
electrical stop clock. Dust- 
tight commercial and military 
versions offered. Hermetically 
sealed military unit is available 
in either local reset with push- 


Digital Millivoltmeter 

This instrument 
makes possible, for the 
first time, rapid, accu- 
rate measurement of 
low-level d-c voltages 
from thermocouples, 
strain gages and trans- 
ducers. Available in 
rack mount package, 
and with connection and 
automatic print control 


button or remote reset. Ranges 
60 seconds in 1/100 seconds, 60 
minutes in 1/100 minute and 
60 minutes in seconds. Cramer 
Controls Corp., Centerbrook, 
Connecticut. Circle 9P 





for operation of Clary 
Printers and IBM Sum- 
mary Punch. Can be factory engineered into data recording gys. 
tems using printers, tape punch and typewriters. Has ranges of 
0 to + 9.999 millivolts and + 10.00 to + 99.99 millivolts. Non- 
Linear Systems, Inc., Del Mar, Calif. Circie 11p 





Automatic Pneumatic Counter 


Vacuum gages with sin- Highly accurate, 
gle-contact relay control this automatic counter 


can be used for any 
operation controlled 
by pneumatic or hy- 
draulic action. Coun- 
ters screw into air or 
hydraulic lines and 
can be completely in- 


are available for 3 uses: 
0-100 microns Hg, 0-1000 
microns Hg and 0.1-20 mm 
Hg. Adjustable contact 
arm presets control point. 
Closing contact activates a 
spdt relay of capacity up to 














5 amps at 125 volts. Suit- stalled in 5 minutes. } 
able for operating pumps, No linkage, solenoid 
alarm lights and control or possibility of half j 


Hastings Raydist, or miscounts. Available for 10 to 500 psi and up to 300 counts 
per minute. Pneumaticount, 3400 N.E. 54th Ave., Portland, Or. 
Circle 12P on Readers’ Service Card 


units. 
Inc., Hampton, Va. 
Circle 10P on Readers’ Service Card 
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TEMPERATURE 
RECORDING... 





MANUFACTURERS OF | | 

PRECISION || ( 

INSTRUMENT 
PARTS 


One of the many uses for Auto-Lite 
Recorders is the application shown 
below . . . a natural gas field meter 
run. 



















Auto-Lite Model “1000” Temperature Recorder 
has 6” chart. Various standard ranges from minus 
40° F to plus 550° F. Available for wall mounting, 
portable or portable self contained use. Electric or 
mechanical chart drive. Choice of 24-hr. or 7-day 
cycle. Capillary tubing permits remote reading. 
Priced as low as $49.50. Manufactured to cus- 





1818 Stanford Street 


Santa Monica, California 





tomers’ specifications. Send for latest Catalog F \ 
describing many types of Auto-Lite A. A. Anderson, President 0 
Recorders and Indicators. 

TELEPHONE: ' 





THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
NEW YORK * CHICAGO © SARNIA, ONTARIO 


TExas 00-4422 
TExas O-3131 
EXBROOK 5-6772 



























TEMPERATURE RECORDERS & INDICATORS — 
ircle 99A on Readers’ Service Cor rcle 100A on Read mm 


96A 











BS of 


Non- 


t 
& 











Oo eee 







To engineers whose 
creative energies are being 


cramped by routine duties... 


DOUGLAS GIVES YOU 
PLENTY OF “ELBOW ROOM” 
TO USE YOUR FULL TALENTS! 


Become a part of a crack engineering team building for 
tomorrow ... yet enjoying the rewards of accomplishment 
today. If you’re tired of the routine, let your creative energies 
express themselves at Douglas. Whatever your engineering field, 
you will assure yourself a rewarding career by taking advantage 
of the many opportunities Douglas offers, such as... 


# KEY OPENINGS FOR STATIC AND DYNAMIC TEST 
enGineers: Aeronautical and Mechanical Engineers 
yher wy; TAQ / conduct ground, wind tunnel and flight tests to 
- 4 / A / insure the design integrity of the aircraft. 
& DOUGLAS << >_ ag | 
P~, h2>— For important career opportunities in your field, write: 
Xx ff en C. C. LaVENE 


FIRST IN AVIATION 


DOUGLAS AIRCRAFT COMPANY, BOX H-620 
SANTA MONICA, CALIFORNIA 
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Low-Cost Mercury Switch 


> new products 














ACTUAL SIZE 
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volts, 0.6 amp 230 volts. 
Chicago 41, Illinois. 


Oxidation-Reduction Control 


Hermetically - sealed 
mercury switch is small 
(1144” x 36”) and light 
weight for applications 
where limited mounting 
space and low operating 
motion is required. Is 
noiseless and contact 
position is readily visi- 
ble. Electrical ratings: 
spst 1.75 amp 115 


Mercoid Corp., 4201 Belmont Ave., 


Circle 13P on Readers’ Service Card 





2000 Jacksonville Road, Hatboro, Pa. 
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An accurate, conven- 
ient means of control- 
ling oxidation-reduction 
processes is the new 
O-R-P cell, which is 
sensitive to changes in 
the concentration of 
chemical ingredients in 
liquids. Cell operates 
at pressures up to 35 
psi. Can be used with 
electric, electronic o 
pneumatic controllers. 
Straight bore design 
gives unrestricted flow. 
Fischer and Porter Co.. 

Circle 14P 


Tubeless Power Supply 


This new tubeless 
magnetic amplifier is a 
2 to 36 volt, 0 to 15 
ampere, continuous du- 
ty d-c supply. Varia- 
tion is less than 0.5% 
for line fluctuation 
from 105 to 125 volts 
for load variations from 
minimum to maximum. 
Ripple is less than 
0.5%. Short circuit 
will not damage supply. 








Available in 30 and 50 ampere sizes. Kepco Laboratories Ine, 


131-38 Sanford Ave., Flushing 55, N. Y. 


Portable Radiation Meter 


Model GS-3W is a 
portable survey meter 
with applications in 
industrial, medical 
and research Jabora- 
tories. It uses the 
same circuitry as 
firm’s GS-3 CD, first 
Geiger counter to 
meet FCDA specifica- 
tions. Maximum count 
is 50,000 per minute 
or 20 milliroentgen 


per hour. Has a _ built-in 


Circle 15p 





radioactive sample tor caubration, 


Probe, which clamps on carrying case, may be extended 6 feet 
Will withstand a 3 foot drop on concrete. Nuclear Measurements 
Corp., 2460 Arlington Ave., Indianapolis 18, Indiana. Circle 16 
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1. Engineer, design and apply instruments to 
refining operations. 


2. Performance test and develop new instrument 


devices for our processes. 


3. Develop computers and techniques for 


‘*process automation.’’ 


If you qualify for these excellent openings, 
send resume and qualifications to: 


THE STANDARD OIL COMPANY 


Clyde A. Bruggers 
1737 A Midland Building « 


| 
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for young instrument and 
fy process control ENGINEERS 


The Standard Oil Company (Ohio) has career 
opportunities in its expanding organization 
for young men with 1-3 years experience 
in instrumentation and automatic controls. 


Men with chemical, electrical or mechanical 
engineering degrees will be trained to: 


Cleveland, Ohio 
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TANKOMETER 


FOR MEASURING TANK 


CONTENTS ANY DISTANCE AWA) 























UEHLING INSTRUMENT (0. 


463 GETTY AVE., PATERSON, § 


——=—=> 
TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 








ALSO... 


HYDROSTATIC GAUGES 


FOR ALL PURPOSES 


PRESSURE « VACUUM ® DRAFT 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 
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New Line Of Therr.»wells 


Both bar-stock and built 
up types of thermowells 
protect thermocouples 
against mechanical injury, 
corrosion or contamination. 
Wide range of alloys meet 
specific conditions of tem- 
perature, oxidation, reduc- 
tion, corrosion, amalgama- 
shock or _ stress. 

Circle 17P 





tion, 


Thermo Electric Co., Inc., Saddle Brook, N. J. 


Very-Low Temperature Probes 


New series of tempera- 
ture probes have applica- 


tions in liquid oxygen, 
guided missiles and elec- 
tronic circuits. S-100 se- 


ries probe uses thermistors 
mounted in stainless steel, 
aluminum or lucite. S-101 
probe uses a wafer ther- 
mistor for liquid oxygen at 
—185° C to —170° C. 
S-102 is for air measure- 
ment at — 20° C to +100° 
C. S-105 probe for tem- 
peratures of components in guided missiles has a range of 0° Cto 
60° C with accuracy + 2% of resistance. Gulton Industries, Inc., 
Metuchen, N. J. Circle 18P on Readers’ Service Card 





Indicating pyrome- 
ters can be read more 
accurately from all an- 


gles due to mirror 
scales that cut down 
parallax. Meters are 


available in 21 standard 
ranges with resistance 
of 4 ohms per millivolt. 
Maximum sensitivity is 
300° F for full-scale de- 
flection. Standard 
ranges from — 400 to 
+100° F and up to 0 to 
yh F. Accuracy of 
ee as ® full scale, 1% ob- 
tainable at extra cost. Assembly Products, +o Chesterland, Ohio. 
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Scintillation Detector 

Designed for operation with scalers, ratemeters or gamma ray 
spectrometer systems is this scintillation detector for medical and 
sientific research. Nose shield encloses crystal with 114” lead, 





~WOSE SHIELD 
COLL ATOR Cw, 


xi” CRveta. 


out 
\onvsta sowsine 





siving a very low level of background count. Three collimators 
give & wide selection of focusing, depth and field scanning. 
emphasizes flexibility by addition or removal of various 
Scessories. Technical Associates, 140 W. Provedencia Ave., 
Calif. Circle 20P on Readers’ Service Card 
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WITH 
‘“‘BUILT-IN’”’ 
RELIABILITY 


Completely reliable testing of 
safety valves is assured with the 
I, E. C. Test Stand, Four gauges 
give accurate readings, in the 
model illustrated, for pressures 
ranging between zero and 1000 
pounds. Models are available 
for any ranges selected by the 
customer up to 10,000 pounds 
pressure, Adapter plates can be 
furnished to fit all sizes and 
| types of safety valves. For com- 
| plete information, please write 
| for Bulletin 545. 









Reliability of the Safety 


Valve Test Stand is 
guaranteed by the well 
known repeatability and 
accuracy of 1.E.C, Gage 
Gards. They prevent 
the pressure being 
measured by each pres- 
sure gauge from ex- 
ceeding its maximum. 


INDUSTRIAL ENGINEERING 
CORPORATION 


525 E. Woodbine, Louisville 8, Ky. 
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outside of bath. 


For operation at 
room temperature 
or 200°C. A com- 
plete T/C unit 
with brass or stain- 
less steel gas flow, 
preheater, close 
temperature regu- 
lation, rapid elec- 
trical and gas con- 
nections. 











Fast! Accurate! Economical! 
GOW-MAC 
GAS CHROMATOGRAPHY 


CELLS 


Thermal Conductivity Cell 
For 225°C operation. Three models in brasg 
or stainless steel to meet specialized applica; 
tions. Small internal volume, fast response, 
convenient mounting, electrical connection 


Temperature Regulated Cell 





arn ee 


Power Supply and 
Control Unit 

gives five minute hook-up with 
complete circuitry for these 
T/C cells. 
catalogs or recommendations. 


Write Dept. SJ for 


b COW MAC 'SSIRIMENTCO, 
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> new products 





Rotary Aircraft Torque Booster 





Type 141F12 rotary torque 
booster offers failure-proof hy- 
draulic amplification and sharply 
reduces the effort required of a 
pilot to move the throttle. Am- 
plifies torque input at an 8 to 1 
ratio. Gives complete protection 
against torque feedback to throt- 
tle input. On hydraulic power 
failure, mechanical link permits 
operation of engine control. Pro- 
vides for input overload of 600 
inch-pounds without damage. Air- 
craft Products Division, Manning, 
Maxwell and Moore, Inc., Strat- 
ford, Conn. 


Circle 21P on Readers’ Service Card 


Square-Wave Generator 





ments Corp., Boonton, N. J. 


Model 72 square- 
wave generator pro- 
duces square waves 
with a rise time of 20 
millimicroseconds with 
step selection of 18 
frequencies over the 
range of 5 cycles to 5 
megacycles. Ideal for 
checking performance 
of audio and video 
systems, components 
and cathode ray oscil- 
loscopes. Measure- 


Circle 22P 





Automatic Reset Timer 
The automatic reset 
dial timer is used for 
automatic emergency 
generator startup, mo- 
tor startup, gas turbines 
and startup of battery 
operated equipment. 
Application— operating 
voltages from 6 v de to 
250 v de can be accom- 
modated. Automatic 
Temperature Control 
Co., Ine., 5200 Pulaski 
ve., Phila. 44, Pa. 
Circle 23P on Readers’ Service Card 


Frequency and Time Interval Meter 

Applications for the new, frequency, period, and time meter jp. 
clude flow measurement, filter characteristics determination, 
cillator calibration, rpm monitoring and timing of physical events 





Features include one glow transfer counting tube per decade for 
both counting and indication, 200 mv input sensitivity, self-test 
functioning switch and a counter-tube life-expectancy of over 
10,000 hours. Electro-Pulse, Inc., 11861 Teale St., Culver City, 
Calif. Circle 24P on Readers’ Service Card 











Model No. 350 


Model No. 351 


SENSITIVE 20 MICROAMPERES MOVEMENT 


WELCH D.C. PANEL METERS 


MICROAMMETERS - 


- MILLIAMMETERS 


@ Accuracy 2% of full scale deflection 


VOLTMETERS | N STRUMENT 











Welch Model 350 Panel Meters are often used in 
temporary “‘bread-board” assemblies and in “home- 
made”’ devices so common in electronics laboratories. 
In such work it is frequently more convenient to have 
an attached rather than a separate meter 

Suitable for such applications as measuring grid 
currents and currents from photoelectric tubes and 
cells. They have alnico magnets, sapphire bearings, 
and especially selected pivots to make possible the 
extremely sensitive 20 microampere movement. 


MODELS 
350—3'. inch round—2.4 inch scale 
351—3 inch square—2.4 inch scale 


451—4™% inch rectangular—3.5 inch scale 
TYPES 
Microammeters 0-20 up to 0-500 
Milliammeters 0-1 up to 0-500 
Ammeters 0-1 up to 0-30 
Voltmeters, various ranges, 100 to 50,000 
ohms per volt 
Zero Center Ammeters 
DB Meters e Rectifier Instruments 
Special Scaled Meters e Thermocouple Meters 
A complete line of round, square, and rec- 
tangular meters is manufactured by Welch. 
WRITE FOR OUR METER CATALOG 


W. M. WELCH SCIENTIFIC CO. 














DIVISION OF W. M. WELCH MANUFACTURING CO. Box 931 Toledo |, Ohio 
Established 1880 
Model No. 451 1515 Sedgwick St., Dept. ISA, Chicago 10, Illinois, U.S.A. 





ENGINEERS 


Manufacturer of industrial, av- 
tomotive and aircraft instru- 
ments has excellent opportunity 
for engineers with experience in 
the design and development of 
speedometers, temperature in- 
dicators, ammeters, fuel gauges 
and allied units, or small electro- 


mechanical control devices. 


Write 
Robert D. Wisbon 


Administrative Engineering 


THE ELECTRIC AUTO-LITE 
COMPANY 
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Thermocouple ro 
In-Wall “Data-Couples” have 


/ advanced industrial and 

/ sal : 

4 military uses. Will 

f measure temperatures 
* 


at precise (+ 0.300” or 
closer) in-wall loca- 
tions at selected depths 
in 4” threaded plugs 
of steel and aluminum. 
; Offer minimum disturb- 
ance of heat flux, simul- 
taneous response with 
wall material and have 
0° to 1000° in steel and — 50° to 
Detroit Controls Corp., Research 





a wide temperature range (—-o 


vet point in aluminum. 
Dept., 1650 Broadway, Redwood City, Calif. Circle 25P 


Low Torque Potentiometer 
This small (1” 


dia.) , lightweight (0.6 
oz.) low torque poten- 
tiometer features a 
heavy-duty 0.125” 
stainless steel shaft 
mounted on miniature 
shielded ball bear- 
ings. Resistance 
ranges from 100 to 
100,000 ohms. Ideal 
for applications where 
no appreciable load- 
ing can be tolerated. 





G. M. Giannini and Co., Inc., Pasadena, Calif. Circle 26P 


Sand and Dust Chamber 


e A new type of Sand and Dust 
Chamber is now available with 
complete instrumentation. It sta- 
bilizes the composition and densi- 
ty level of sand and dust, accord- 
ing to MIL-F-5272A, by continu- 
ously purging a small amount of 
dust-laden air which is recircu- 
lated to exhaust outside of the 
chamber. Make-up air and sand 
and dust replace the exhausted 
air. Tenny Engineering, Inc., En- 
vironmental Division, 1090 Spring- 
held Rd. Union, N. J. Circle 27P 





4-Channel Recording 
Oscilloscope 

ETC model H-42B, 4-channel 
recording oscilloscope, records 
operational phenomena at as 
many as 4 different points con- 
currently. Applications range 
from pulse control and measure- 
ment, to stress and strain analy- 
sis, resonance, impact and vi- 
bration studies, radar perform- 
ance, encephalography, nuclear 
research, guided missiles and 
ballistics. Frequency range is 
de to 100 ke + O35 db: or 
150 kc + 3 db. Tube has a flat 
face for recording on moving 
film. Provides self-contained 








bridge power for all channels. 
Input information may be either 
differential or single-ended. Di- 
mensions are 60” x 28” x 34”. 
a Electronic Tube Corp., 1200 E. 
ermaid Lane, Philadelphia, Pa. Circle 28P 
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POTTER FLOW CONTROL 
the “standard” in precision 


POTTER Flow Control Systems will meet your most 
rigid performance requirements in flow instrumenta- 
tion. 
pti POTTERMETER Sensing Elements offer 
high accuracy and repeatability over a 
wide range of flow rates and pressures, 
x Elealla| densities and viscosities, at tempera- 
tures from —455° F. to 1000° F. 
Operates in any position, with mini- 
mum maintenance, and can be utilized 
with analog or digital indication, re- 
cording and control instrumentation. 


Write today for Bulletin IS-1. 


> 


O: a0 - :0 











POTTER AERONAUTICAL CORP. 
Industrial Division 

U. S. Route 22, Union, New Jersey 
MUrdock 6-3010 


Circle 105A on Readers’ Service Card 


Parker Weld-lok 
tube fittings 
/s through 2” 0.D. 


Permanent joints . . . for 
extreme temperatures ... 
corrosion conditions. 


Simply insert tube, then 
weld. No special gripping 
fixtures. Tapered socket 
aligns and holds tube. 


Correctly induced weld un- 
affected by vibration, shock 
or thermal distortion. 
Steel, stainless steel. 

Ask for Catalog 4370 list- 
ing shapes, sizes, 


Po rker 


Hydroulc ond Mud 
System components 





Order from your Parker Distributor — or Tube 
| and Hose Fittings Division, Section 425-M, The Parker | 
| Appliance Co., 17325 Euclid Ave., Cleveland 12, Ohio | 
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Art of Systems Manufacture 


Art of systems manufacture is described 
in an 8-page brochure. Systems which con- 
tribute to the safety of supersonic flight, 
accuracy of guided missiles, success of au- 
tomation in thousands of applications 
throughout the armed services and indus- 
try are listed. Thomas A. Edison Instru- 
ment Division, West Orange, N. J. 

Circle 1L on Readers’ Service Card 


Spectrograph Spark Unit 


Design and applications for a variety of 
excitation source units and discharge stands 
used in spectrochemical analysis are con- 
tained in a 24-page brochure, CH402. The 
illustrated brochure also offers detailed 
specifications of arc and spark units and 
other accessories for both direct-reading 
and photographic analysis. Jarrell-Ash Co., 
26 Farwell St., Newtonville 60, Mass. 

Circle 2L on Readers’ Service Card 


Chopper Noise Measurement 


“Measurement of Residual Noise in Chop- 
per Circuitry,” a 4-page technical paper, 
discusses choppers and chopper input 
transformers. Article covers the theoreti- 
cal and practical evaluation of residual 
noise in a wide variety of chopper circuits. 
Graphs and information helpful to design- 
ers are also given. James Vibrapower Co., 
4050 N. Rockwell St., Chicago 18, Ill. 

Circle 3L on Readers’ Service Card 


Temperature Controls 


Colored 4-page bulletin, F2287-4, lists 
temperature controls for heating, ventilat- 
ing and air conditioning. Components and 
accessories and their specific applications 
are discussed and illustrated. Features, 
functions and advantages to provide effi- 
cient and economical control are men- 
tioned. Barber-Colman Co., Temperature 
Controls, 1400 Rock St., Rockford, III. 


Circle 4L on Readers’ Service Card 


Area Monitor 


A new combination area-personnel-equip- 
ment monitor for detecting changes in the 
radioactivity level of an area is explained 
in bulletin N-57. With this newly-devel- 
oped, 3-cycle, logarithmic, count-rate me- 
ter, any desired warning level of radioac- 
tivity may be preset. Instruments are 
8” x 9” x 18”, and weigh approximately 15 
pounds. Nuclear Measurements Corp., 2460 
N. Arlington Ave., Indianapolis 18, Ind. 

Circle 5L on Readers’ Service Card 
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‘Rocket’ Switches 


The 21AS2 switch will withstand heavy 
impact or hammer blows on the actuator. 
While designed for aircraft rockets, it may 
be used anywhere a rugged, sealed, small 
switch is required. Also listed are lighted 
button switches and new “typewriter” push- 
button switches. Micro Switch Corp., 
Freeport, Ill. 

Circle 6L on Readers’ Service Card 


Optical Tooling Equipment 


The nation’s most complete line of op- 
tical tooling equipment and their typical 
applications are listed and illustrated in 
a 17-page catalog. Jig transits, alignment 
telescopes, Paragon tilting levels, instru- 
ment stands, fixtures, collimators, scales, 
targets and optical attachments are also 
included. Keuffel and Esser Co., 260 
Madison Ave., New York 16, N. Y. 


Circle 7L on Readers’ Service Card 


Optical Height Gage 


An optical height gage which measures 
heights up to 61” with accuracies of 
+0.000005” per inch of height is described 
in a 6-page color folder. Gage combines 
2 principles of measurement, Webber gage 
blocks and the Leitz measuring microscope. 
The folder is illustrated with photographs 
and line drawings. Webber Gage Co., 12912 
Trisket Rd., Cleveland 11, Ohio. 


Circle 8L on Readers’ Service Card 


900 Frame a-c Motors 


Performance curves for both 1” and 144” 
blowers and accompanying engineering data 
are presented in a new bulletin on 900 
frame a-c motors. Units are applicable in 
motor generator sets or servos with drag 
cup generators. Can also be supplied as 
servo, fan or blower motors. Induction 
Motors Corp., 570 Main St., Westbury, 
Long Island, N. Y. 


Circle 9L on Readers’ Service Card 


Temperature Monitoring Systems 


Thermo Electric’s temperature monitor- 
ing systems form one completely-integrated 
temperature-monitoring system for capaci- 
ties up to several hundred points. Bulle- 
tin 72 provides information on operational 
details, specifications, applications, option- 
al equipment, temperature ranges for 
thermocouples and resistance bulbs and 
various types of signaling devices. Thermo 
Electric Co., Inc., Saddle Brook, N. J. 

Circle 10L on Readers’ Service Card 





Magnetic Amplifier Specifications 


Magnetic amplifiers, transfer network: 
and vibration testing machines are shown ip 
a new 16 page product catalog. 400 anj 
60 cycle magnetic data and specification 
are also provided. Litton Industries, Mary. 
land Division, (formerly Ahrendt 
ment Co.) 4910 Calvert Rd., College 
Maryland. 

Circle 11L on Readers’ Service Card 





Snap-Acting Thermostats 


Both hermetically-sealed and semiep 
closed Snap-Acting thermostats for use ip 
appliances, fire alarms, television relay and 
communications equipment are discussed 
in bulletin 6000. Bulletin covers pris. 
ciples of operation, construction, ratings 
etc. Photos show available terminal a 
rangements and enclosures. Stevens Many 
facturing Co., Inc., Lexington, Ohio. 

Circle 12L on Readers’ Service Card 


Coil Forms For Galvanometers 
New single-sheet bulletin 1056 describes 


maker's precision moving-coil forms for 
use by manufacturers of d’Arsonval gal 
vanometers. Gives data on variations in 
coil form designs available, metals and ¢l- 
loys offered and tolerances that can be met. 
For example, as low as +0.0005” on wall 
thickness. H&H Machine Co., Inc., Noble 
and Jackson Sts., Norristown, Pa. 
Circle 13L on Readers’ Service Card 


High-Speed Rotary Switches 


High-speed rotary switches for teleme 
tering, sampling and programming in long 
life airborne applications are discussed is 
a 4-page catalog. Performance data, di 
mensions and physical features are als 
given. A wide choice of poles, position 
and speeds are available. Instrument De 
velopment Laboratories, Inc., 67 Mechanie 
St., Attleboro, Mass. 

Circle 14L on Readers’ Service Card 


Automatic ‘Package’ Controls 


Automatic ‘package’ controls, suitable 
for virtually any industrial application 
where a chemical or mechanical function 
can be measured electrically, are . 
out in a new 16-page catalog. Bulletin ® 
cludes material on control of tem 
torque, viscosity, moisture content, 
and color. Controls are available with 
off, sampling, cycling and pulsing 
Tipp-Tronic, Inc., Tipp City, Ohio. 

Circle 15L on Readers’ Service Card 
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in any form you need it 
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re ’ FREQUENCY 
gal MULTIPLIER-CONVERTER 
y ... with F&P turbine meters and readout devices 
net. 
rll Here’s the ideal solution to flow metering prob- PANEL FLOW RATE INDICATOR: Provides 
ble | ems characterized by high temperature, high pres- scale reading in desired flow units or in percentage 
sure, high flow volume, or rapid flow transients. of maximum flow. Includes amplifier which may be 
Fischer & Porter turbine meters are inherently used to feed EPUT meters or integrators, and 
among the most accurate flow measuring devices analog converter. 
| available today . . . providing measurements ac- “IN-LINE” DIGITAL INDICATOR: Direct digi- 
me | “mate to 72% of instantaneous rates. tal readout of flow information in desired gravi- 
ne The low inertia, axially balanced rotor of the metric or volumetric units. Automatically selects 
7 i turbine meter gives optimum response to turbine meter outputs by flow range. 
ho | oh y changing flow rates . . . providing positive DIGITAL TOTALIZER: Provides integrated flow 
at —.. on changes as soon as they begin, not information accurate to 144% 
De | ey happen. A basic frequency output, directly rea 
nic proportional to flow, provides a common language FREQUENCY MULTIPLIER-CONVERTER: 
easily fed to indicating, recording, or transmitting Extremely rapid response to transient flow signals. 
equipment. You can have digital or analog indica- Sampling of eight points per cycle provides more 
tio... oscilloscope recording . . . circular or strip information than conventional means. 
chart recording ... digital totalizing . . . transmission For complete data on the F&P turbine meter and 
| ‘any combination of these. Here are just a few of some of the systems it makes possible, write for 
be the Fischer & Porter output devices you can dovetail catalog. Address request to Fischer & Porter Co., 
on | with one or more turbine meters: 567 County Line Road, Hatboro, Penna. 
jon 
i | 
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‘ FISCHER & PORTER CO. 
ei Complete Process Instrumentation 
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MECHANICAL 
ENGINEERS 


Continually expanding programs at Northrop Air- 
craft are creating new opportunities for mechani- 
cal engineers in the following areas: launching 
and landing gear design, hydraulics and pneu- 
matics, control systems, and equipment. 

You'll enjoy the fine spirit of cooperation at 
Northrop. The new multi-million-dollar engineer- 
ing and science center, now nearing completion, 
will be a great place to work in, both as to its 
modern architectural design and newest scientific 
installations. You'll be associated with a top engi- 
neering team on such notable projects as North- 
rop’s new supersonic trainer airplane, Snark 
SM-62 intercontinental missile, and other ad- 
vanced aircraft and missile programs. 

You'll be given constantly fresh, challenging 
assignments. Remuneration will be substantial, 
with many benefits that are unexcelled in the en- 
tire industry—health and life insurance, college 
educational reimbursement plan, regular vaca- 
tions plus extra year-end vacations with pay, and 
a generuus retirement plan. 

At Northrop, the progress of personnel is im- 
portant. Initiative and ability are recognized and 
encouraged, and full opportunity is given to pres- 
ent and discuss ideas. 

You will find the career opportunity you are 
seeking at Northrop, pioneer in the design and 
production of all weather and pilotless aircraft. If 
you qualify for one of these attractive positions, 
contact the Manager of Engineering Industrial 
Relations, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 
Department 4600-V., Hawthorne, California. 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark SM-62 Intercontinental Missiles 


5-A-86 





> new literature 


Basic Temperature Pressure Control 


More than 34 basic types of industrig| 
temperature pressure controls are described 
in a new industrial catalog. The 9%. 
booklet includes self-operating regulators, 
water-mixing equipment, pneumatic Con. 
trol instruments, indicating and record: 
instruments, control valves and pneumati 
motors. Powers Regulator Co, 3434 Oak. 
ton St., Skokie, Ill. 

Circle 16L on Readers’ Service Card 


Specialty Motors, Fans and Blowers 


Details, physical specifications and de. 
trical characteristics of synchronous, torque, 
induction and gear motors, centrifuga) 
blowers and axial fans are given in q i 
page bulletin. Standard and custom mob 
els for commercial or military application 
are supplied. Ashland Electric Produc 
Inc., 32-02 Queens Blvd., Long Islnd 
City 1, N.Y. 


Circle 17L on Readers’ Service Card 


Wave-Form Analysis Digest 


A new digest lists all firm’s standard 
instruments. Instruments are grouped by 





type and application which makes it & | 


tremely easy to locate equipment of spe 
cific interest. In fact, for most normal ap 
plications, no further data would be needed. 
Sections are specifically devoted to teleme 
ters, and Panalyzors and Panadaptors for 
RF, VHR and UHF spectrum analysis 
Panoramic Radio Products, Inc., 10 S. 2nd 
Ave., Mt. Vernon, N. Y. 


Circle 18L on Readers’ Service Card 


Wave-Testing Components 


Catalog 57-BG lists pulsed and CW map 
netrons, TR and AT® duplexing tubs, 
microwave silicon diodes, silicon power 
rectifiers, flange-mounted and_ solderable 
waveguide _ pressure-windows, waveguide 
components and test equipment. Oper 
ing characteristics are tabulated. Micro- 
wave Associates, Inc., Burlington, Mass 

Circle 19L on Readers’ Service Card 


Reluctance Amplifier 


Reluctance Amplifier, developed primate 
ly for driving servo motors, derives # 
name from the fact that its output is 0 
trolled by electrical insertion of reluctant 
into one or another leg of a threed 
transformer. Features including 
size, light weight, self-contained power sup 
ply, no drift or time lags make it es 
useful for mobile and aircraft equipment 
Brochure RA-l, Servo Corp. of Ameri 
20-20 Jericho Turnpike, New Hyde Park 
ae # 

Circle 20L on Readers’ Service Card 
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Pressure Sensing Devices 


Force, vacuum and tension cells, high- 
load cells, micro-miniature pres- 


pressure “0 d 
cells, pressure-sensitive powders are ex- 
vsined in a 4-page bulletin. Illustrations 


and purchasing information are provided. 
Clark Electronic Laboratories, 
Palm Springs, Calif. 

Circle 21L on Readers’ Service Card 


Box 165, 


Aircraft Gas Turbine Thermocouples 


Brochure MC-153 illustrates and explains 
4 basic junction tips: exposed, twisted-ex- 
posed, stagnation and sampling. Perform- 
ance data and accuracy limits at tempera- 
tures up to 2000°F. are listed. Thermo- 
couples for aircraft gas turbines and re- 
lated aviation applications are also fea- 
tured. Aviation Products Division, Fen- 
wal Inc., Ashland, Md. 


Circle 22L on Readers’ Service Card 


Controlled Volume Barrel Pump 


The advantages of a new controlled vol- 
ume barrel pump in combined pumping 
and metering of toxic or corrosive chemi- 
cals from barrels or drums are shown in 
a single sheet, 2-page bulletin. Bulletin 
1256 includes complete specifications and 
dimensions for handy reference. Milton 
Roy Co., 1300 E. Mermaid Lane, Philadel- 
phia, Pennsylvania. 

Circle 23L on Readers’ Service Card 


Hydraulic Power Units 


Listed in a new 52-page catalog are 2,240 
different types of single and duplex pres- 
sure switches, hydraulic cylinders, tube 
connectors, valves, hydraulic hose and fit- 
tings, tubing and gages. Designed to de- 
velop maximum power output from mini- 
mum size, the units are available for pres- 
sures to 3,000 psi, with peaks up to 5,000 
psi. Specification data charts which can be 
filled out by users are also included. Oil- 
Dyne, Inc., 2117U W. Marquette Rd., Chi- 
cago, Illinois. 

Circle 24L on Readers’ Service Card 


Cas Chromatography Data 


One of the first instruments to bring sim- 
plicity and dependability of gas chroma- 
lography to process instrumentation, Model 
“V gas chromatograph is designed for con- 
tinuous automatic analysis of process 
streams, using a unique sampling valve 
and timing system. Samples are automati- 
tally taken at intervals of 5 minutes to a 

f hour and analyzed for up to 8 com- 
ponents. Results are given as a bar graph 
on standard strip recorder. Described in 
page brochure. Process Instruments Di- 
"sion, Beckman Instruments. Inc., Fuller- 
ton, California, 


Circle 25L on Readers’ Service Card 
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Gas Density Balance 


... for continuous, 
accurate measurement 
of process gas streams 


Arnold O. Beckman, Inc., announces 
their new Gas Density Balance designed and 
constructed for rugged industrial use. This 
new instrument—known as the Model 3A— 
gives more sensitive, more versatile and more 
convenient readings than any gas density 
measuring unit now in use. The Model 3A 
is not only suited for specific gravity meas- 
urements of process streams, but also per- 
forms equally well for quantitative measure- 
ments of natural gas, He, CO, or other gases. 
The Model 3A is a null-balance type instru- 
ment which measures gas density by a direct 
physical principle, assuring rapid and ac- 
curate readings. 















HERE ARE A FEW OF 
ITS MANY OUTSTANDING 
FEATURES ... 


Ranges: Single or multiple 
ranges with spans from 0.05 to 
5.0 sp. gr. relative to air. 


Rapid Response: 95% of any 
reading in less than one 


minute. 














Sensitivity and Accuracy: 
+¥%% of full scale. 












Corrosion Resistant: Measur- 
ing element protected against 
corrosive elements. 










Output: 0-5 millivolts standard 
for use with potentiometer 
type recorders. Current or 
pneumatic output available 
with instruments having single 
ranges, or two or more ranges 
having a common end point. 










Sample Required: 48 cubic 
inches per minute at 10 psi. 









Power Required: 130 watts 
with 115 volts, 60 cycles. 













The Arnold O. Beckman 
Gas Density Balance is a sin- 
gle compact unit, designed for 
wall or flush mounting. The 
standard steel case is vapor 
tight, thermally insulated and 
controlled so that operation is 
unaffected by ambient tem- 
perature changes. The unit 
weighs about 65 Ibs. Explo- 
sion-resistant cases are also 
available. 














For more information on the Model 3A Density Balance 


write directly for Data File 


22K-67 


1020 MISSION STREET e SOUTH PASADENA, CALIFORNIA 
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Automatic Controls for 
PRESSURE, FLOW and COMBUSTION 


USEFUL 


NEW BULLETIN 


Describes 
and Illustrates 


UNIQUE 


Final 
Control Element 


Here’s a well illustrated informative 
bulletin with ample facts, photos and 
drawings to show you the advantages 
of an all electric control system using 
this unique valve actuator. 


Bulletin #38.2 contains the type of infor- 
mation you'll want at your fingertips— 
such as: 

Valve Stem Speed « Valve Stem 
Thrust « Input Coil Resistance « Power 
Supply Requirements « Frequency 
Response « Weight « Oil Capacity 


Facts you'll want to know 
Bulletin #38.2 explains that the ASKANIA 
Electro-H ydraulic Valve Actuator canbe: 


1 Adapted to any electronic controller 
with d-c signal output 

2 Applied to any valve up to 8 inches 
in size and with strokes ranging from 
4 inch to 2 inches 


3 Adjusted to provide the proper set- 
ting for the desired valve stroke 


4 Supplied with or without the valve 


Be Informed— 

Write for your copy of Askania Applica- 
tion Bulletin No. 38.2. Regardless of 
your present needs, you’ll want to know 
about this novel FINAL CONTROL ele- 
ment. Just write Askania Regulator 
Co., 264 E. Ontario, Chicago 11, II. 
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ASKANIA aecutaror COMPANY 


“CONTROLS FOR INDUSTRY’”’ 


HYDRAULIC, ELECTRONIC CONTROLS & SERVOS, GENERAL SYSTEMS, 
ENGINEERING & COMPUTER SERVICE, VALVE ACTUATORS & CYLINDERS 
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The new Askania Electro-Hydraulic Valve Actuator 
which makes possible electric operation of the final 
trol element 


A SUBSIDIARY OF 
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Where work and play are combined—profitably! This fast-growing 
electronics, nucleonics and mechanical engineering and research 
center of Florida invites you to join these major business firms who 
have located in this area in the past thirty months. Available skilled 
workers, excellent schools, fine transportation make an ideal com- 
munity in which to live, work and play where most people dream of 
retiring. Write on your letterhead today for informative literature. 


Note: Persons seeking positions with St. Petersburg industries, please 
write Florida State Employment Service, 1004 First Avenue North. 





Jack Bryan, Industrial Director Dept. ISA St. Petersburg, Florida 


/ ST. PETERSBURG CHAMBER OF COMMERCE 
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MODELS PL80 
AND PM80 


Differential 


Pressure 


Transducers 
FOR 
flow measurement 


Rocket Engine Stands 
Hydraulic System Tests 
Nuclear Reactors 


the flow of liquids and 
gases is being measured by 

necting Model PL&80 and 
Model PM80 pressure trans- 


ducers across an orifice 






Ranges 
+1 to +3000 psid and 0-1 to 0-3000 psid 






Line Pressure Rating 
5000 psig 







Pressure Media 
Fluids not corrosive to 
Types 303 and 347 stainless stee! 








Transduction 
Resistive, Statham unbonded strain gage 










For additional data, please request 
Bulletin Nos. PL80TC and PM80TC 










LABORATORIES 
12401 W. Olympic Bivd., Los Angeles 64, Calif. 
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> new literature 





Non-Destructive Testing 


A gage which detects laminar flaws, in- 





ternal defects and measures a wide range 
of thicknesses is discussed in a single page 
bulletin. Also mentioned are a_ portable 
thickness tester, a transmission tester and 
a magnetic thickness gage. Applications 
in metal and plastics are given. Branson 
Instruments, Inc., 37 Brown House Rad., 
Stamford, Conn. 
Circle 26L on Readers’ Service Card 


Typical Thermistor Applications 


Diagrams and charts showing wafer, rod, 
and bead thermistors, their specifications 
and characteristics are found in the 10-page 
bulletin T-100. Custom and special engi- 
neering application units and ordering in- 
formation for standard thermistors is also 
given. Thermistor Division, Gulton Indus- 
tries, Inc., 212 Durham Avenue, Metuchen, 
New Jersey. 
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Military And Commercial 


A new 4-page brochure, TR500, describes 
a line of military and commercial] trans- 
formers. Manufactured to customer speci- 





fications, components described include high 
power pulse, hermetically-sealed military 
and open-type military, subminiature bi- 
nary transformers and toroids. Laboratory 
for Electronics, 73 Pitts St., Boston 14, 
Massachusetts. 
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Multi-Channel . Oscilloscopes 


Advantages of multi-channel  oscillo- 
graphy, in which non-recurring events may 
be triggered and the operational phenomena 
recorded simultaneously from different 
points, are listed in a 28-page catalog. Fea- 
tures a 2-channel ’scope with vertical fre- 
quency range from dc to 15 Mc., a versa- 
tile 4-channel recording oscilloscope and 
master Strainalyzer with which input in- 
formation may be either differential or sin- 
gle-ended. Electronic Tube Corp., 1200 E. 
Mermaid Lane, Philadelphia 18, Pa. 

Circle 29L on Readers’ Service Card 


Paper Basis Weight Control 


This booklet describes AccuRay process 
control systems for automatically measur- 
ing and controlling basis weight of bond, 
publication, glassine, newsprint, kraft and 
asbestos papers. A separate section of the 
12-page bulletin describes these systems 
used in the paper converting field for 
weight control of coated abrasives, poly- 
ethylene extrusion laminating, gumming 
and resin impregnation. Industrial Nu- 
cleonics Corp., 1205 Chesapeake Ave., Co- 
lumbus 12, Ohio. 
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How to Charg 


HIGH-FLUK 
Magnets 






Day-long 
production 
charging in 
complete 
safety and 
comfort. 












RECOMMENDED BY 
LEADING MAGNET MAKERS 


This high powered condenser discharge 
unit will saturate large Alnico and ceramic 
permanent magnets of any shape, using 
interchangeable, plug-in pulse transformers 
or wire-wound fixtures. 100,000 ampere- 
turn output of basic unit can be increased to 
200,000 ampere-turns at any time by adding 
100 uf condenser banks and appropriate 
pulse transformer. Adapters for multi-pole 
rotors, rod, bar, ring and various other 
shapes are available. 


Operates from regular 115 volt, 60-cycle 
line with only intermittent 10-ampere drain 
(the few seconds when condensers art 
charging). Mounted on casters for conve 
ient mobility. Price of basic unit with pulse 
transformer is less than $2,100. 





cs 1 WE CAN HELP YOU 

S Our 12 years of magnet charging 
A experience is yours for the asking 
ee — send a sample magnet or sketch 
for free charging analysis. 











Write for Technical and Application Data. 


Radio Frequency 


LABORATORIES, INC. 
Boonton, New Jersey, U.S.A 


Circle 112A on Readers’ Service Card 





ISA Journal 











industri 
are feat 
N. Broa 
Cir 


Automa 


Auton 
case of 
water al 
page bu 
cally wi 
mined a 
is manus 
inlet bec 
tures ani 
lists ava’ 
Co., Cor: 

Cir 


Rack-Mi 


These 
recording 
legible c 
cally-cont 
slantanec 
speeds ra 
per day. 
frequency 
eps. Lite 
erating ir 
Electroni 
land 14, 

Cire 


Quick Di 
This ac 
a full ran 
ing and 
special 5] 
designed 
standard 
With this 
k on t 
Permits ¢ 
Co, P. 0, 
Angeles 5 


Circh 


June 195 

















How To Simplity Work Methods 


in a 20-page booklet. 


tive and production problems. 
It is illustrated with sample charts, flow 
and before-and-after _photo- 
graphs. Aeronautical Division, Minneapo- 
jjsHoneywell Regulator Co., 2600 Ridgway 


Rd, Minneapolis, Minn. 
Circle 31L on Readers’ Service Card 


Bridge-Balance Units 


Bridge-balance and calibrating units for 
balancing, calibrating, controlling and 
matching strain gages and resistance-type 
transducers to oscillograph galvanometers 
are listed in 4-page bulletin BBU-2-57. This 
provides for direct recording, without am- 
plifiers, of strains, loads, accelerations, 
pressures, etc. for evaluating military and 
industrial products. Seven basic models 
are featured. B&F Instruments, Inc., 4732 
N. Broad St., Philadelphia, Pa. 
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Automatic Shut-Off Valves 


Automatic valves, to shut off supply in 
case of a break beyond the valve in oil, 
water and air lines, are shown in a one- 
page bulletin. The valve closes automati- 
cally when the flow exceeds a _predeter- 
mined amount and remains closed until it 
is manually opened or until pressure on the 
inlet becomes negligible. Bulletin 8A pic 
tures and describes two designs offered and 
lists available sizes. Schutte and Koerting 
(o, Cornwells Height, Bucks County, Pa. 
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Rack-Mounting Oscillographs 


These instruments permit simultaneous 
recording of up to 8 phenomena in clearly- 
legible chart form. They feature electri- 
cally-controlled transmission, permitting in- 
slantaneous switching of 16 different chart 
speeds ranging from 10” per second to 10” 
per day. Recordings may be made over a 
frequency range extending from dc to 100 
cps. Literature covers engineering and op- 
trating information and accessories. Brush 
Electronics Co., 3405 Perkins Ave., Cleve- 
land 14, Ohio. 
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Quick Disconnect Connector 


This accessory, when used on standard 
N Plugs and receptacles, makes available 
: ull ° ye of sizes with minimum of tool- 
pb Cost. The coupler consists of a 
Ja spring latching assembly, and is 
to replace the coupling nuts on 
— AN3106 and AN3108B plugs. 
Is accessory, a simple, straight pull- 

‘on the sleeve releases the latch and 


isconnection. Cannon Electric 

Go, P.O. Box 37 , 
“U. 65, Terminal Annex, Los 
Angeles 54, Calif, . 
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Another 


EECO 
FIRST! 













_ TIMING, SEARCH, 


AND CONTROL SYSTEM FOR 


TAPE RECORDERS 








For complete description and 
specifications, ask for Bulletin $-2856-E. 


ELECTRONIC ENGINEERS 
AND PHYSICISTS 


Interesting and challenging work in 
systems and related projects offers 
unusual employment opportunity at 
EECO. Send a resume of your qualifica- 
tions to the attention of R. F. Lander. 


@ Automatically locates information on tape recording in 


a matter of seconds. 


@ Provides second-by-second identification, during record- 


ing and playback, re-cycling every 24 hours. 


@ Incorporates easy-to-read decimal indicators for hours, 


minutes, and seconds. 





TIME DISPLAY—accepts 
timing signal from tape 
recorder and displays 
time code during play- 
back. 

2 TIME SELECTOR — com- 
pares playback code 
with preset code and 
controls tape recorder 
during search operation. 
CODE GENERATOR — 
generates and displays 
timing code and pre- 
pares it in form for, re- 
cording. 

POWER SUPPLIES —fur- 
nish +200 voits and 
filament voltage. Two 
power supplies required. 
COMPLETE SYSTEM (less 
tape recorder) mounted 
in standard cabinet 
(panels 19 inches wide, 
chassis 16 inches deep). 


_ 


w 


2 








This EECO system provides a means of identifying informa- 
tion as it is recorded on magnetic tape, and of making a 
rapid search of the recording afterwards for purposes of 
selective playback, editing, dubbing, erasure, or other 
treatment. A full two-hour tape recording may be searched 
from end to end in approximately 57 seconds. Because a 
one-per-second signal and continuous signal (carrier) on 
the tape are used to synchronize decoding operation, varia- 
tions in tape speed during search do not cause errors. 
During recording operation, time signal can be shifted to 
nearest 1/100th second to synchronize with standard time 
transmissions. After initial synchronization, drift is less 
than one second in 30 days. 
The system consists of five basic units: A Code Generator 
and Power Supply used in the recording operation; a Time 
Display, Time Selector, and second Power Supply used in 
the playback operation. The configuration of equipment is 
entirely flexible, depending upon the desired application. 
The entire system may be assembled at one location, as 
illustrated, or the recording and playback functions may be 
separated for use with different tape machines. 
Operates with any tape recorder meeting these primary 
requirements: 
1. Two or more tracks, one for the time code. 
2. Provision for remote control. 
3. Capability of playback at fast forward and rewind speed. 
4. Bandpass adequate to reproduce the time code faithfully 
at any tape speed encountered during search operation. 


Electronic Engineering Company of California 








1601 EAST CHESTNUT STREET - 


SANTA ANA, CALIFORNIA 
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New 
JERGUSON 


Gage Illuminator 


lights entire 
gage glass 


no glare or 
blind spots 


low cost 
lighting 








explosion-proof 
UL approved 


new, one-twist 
lamp replacing 








Easily mounted on back 
of Transparent Gage. 


The New Jerguson EPL-56 Illuminator 
gives three times the illumination (and 3 
times the bulb life) . . . a bright, evenly 
diffused light over the entire length of gage 
glass, thus enabling you to see the liquid 
level clearly and easily under all conditions. 
Relamping is simplified: one turn of the 
thumb screw and you lift out cover and 
bezel in one piece. 


Jerguson Illuminators incorporate the 
principle of solid wedge lighting. Illumina- 
tion from a single bulb is reflected from the 
angular surface of the plastic wedge and 
is evenly diffused through the transparent 


gage glass. 


Jerguson Illuminators are UL approved 
and are built in accordance with their 
Standard for Electric Lighting Fixtures for 
use in hazardous locations for Class 1, 
Group D Services. They are made in a 
variety of sizes. 


Write for Data Unit on Process Gage 
Illuminators. 





Gages and Valves for the 
Observotion of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 

Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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Electr:'c Thermostats 


Three new bulletins describing electric 
thermostats are now available. 
double-pole, single-throw, direct acting with 
single-pole over-temperature cut-out is dis- 
cussed in bulletin RT-805. Model El, dou- 
ble and single-pole, single throw, reverse 
acting, is discussed in bulletin RT-804. 
Bulletin RT-803 shows model D1 for a-c 
systems and D10 for d-c systems. Robert- 
shaw-Fulton Controls Co., 110 East Otter- 
man St., Greensburg, Pa. 
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Portable Air-Pollution Photometer 


Portable air-pollution photometer for 
measuring and controlling outdoor and in- 
door air pollution is discussed in bulletin 
JM-1000-C. Lists applications, sensitivities, 
ranges and other engineering data. Ap- 
plications include monitoring of dust-free 
work rooms for makers of pharmaceuticals, 


chemicals, instruments, bearings, gyros; 
electronic tubes and transistors. Phoenix 


Precision Instrument Co., 3803-05 N. 
Fifth St., Philadelphia 40, Pa. 
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Surveying Instruments Data 


The first completely revised catalog of en- 
gineering and surveying instruments in 15 
years has been published by W. & L. E. 
Gurley Co. New, explanatory tables in 
72-page bulletin 50 make it possible to lo- 
cate detailed information at a glance. Re- 
cent models of instruments, reversion levels, 
variable power eyepieces and covered glass 
reticles are described in detail. W. & L. E. 
Gurley Co., Troy, N. Y. 
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Slow-Motion Worm Motor 


Maker of precision-built geared motors 
and slow-motion devices for powering small 
electrical appliances and turntables has is- 
sued a single sheet bulletin on its slow- 
motion worm motor. Specifications on 
speed, rotation, shaft length and type of 
application (continuous or intermittent) 
are listed. Quietness and money-saving ad- 
vantages of the motor are pointed out. 
Brevel Products Corp., 601 W. 26th St., 
New York 1, N. Y. 
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Rapid Brindell Testing 


Methods and machines for rapid, yet 
standard, Brinell hardness tests in routine 
production are set forth in bulletin A-15. 
It shows how for the first time it is pos- 
sible to see automatically the diameters of 
ball impressions as required by the stand- 
ard Brinell method. Photographs show 
how the operator easily reads diameter- 
measured indication image. Gries Indus- 
tries, Inc., Testing Machines Division, New 
Rochelle 6, N. Y. 
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At Hughes we are conducting funda- 
mental research and development and 
production engineering in the fields 
of radar systems, guided missiles, dig- 
ital and analog computers, microwave 
tubes, semiconductor products and 
other activities requiring use of many 
types of test equipment. This activity 
is supported by an outstanding Pre 
mary Standards Laboratory equipped 
for electrical, mechanical and physical 
certifications. 

Those with extensive experience in the 
measurement of electrical and physical 
quantities to a high degree of accuracy 
and who wish to join in the establish 
ment of new techniques to further in- 
crease the accuracy and application of 
such measurements will find a sati- 
factory outlet for these abilities at 
Hughes. 
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Scientific Staff Relations 


Research and Development Laboratories 
HUGHES AIRCRAFT COMPANY 


Culver City, California 
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Temperature Measurement 
Indicators 


Concise information about the electronic 
5 G potentiometer instruments, 
that indicate thermocouple temperatures at 
the flick of a switch on a drum-type scale 
9514” long, is presented in Data Sheet 
p46-33(23). It gives features, specifica. 
tions and ranges. Leeds & Northrup Co., 
4934 Stenton Ave., Philadelphia 44, Pa. 
Circle 41L on Readers’ Service Card 


Data File 10, an 8-page color brochure, 
describes the function, applications and re- 
cent improvements of National Bureau of 
Standards radio stations WWV and WWVH 
Also describes new model 905 WWV re- 
ceiver introduced for the first time at the 
March 1957 IRE show in New York. Shasta 
Division, Beckman Instruments, Inc., P.O. 
Box 296, Station A, Richmond, Calif. 
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Radiation Survey Meters 


Four laboratory survey meters for detect- 
ing beta, gamma, soft x-ray and alpha rays 
are discussed in bulletin GS-57. Geiger 
and scintillation counters are illustrated. 
Specifications are given. Instruments have 
wide application in industrial, medical and 
research laboratories for locating and meas- 
uring radioactivity. Nuclear Measurements 
Corp., 2460 N. Arlington Ave., Indianapolis 
18, Ind. 
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Rubberized Hair Packaging 


An informative bulletin illustrates many 
ways in which Hairflex can be used in both 
die-cut and laminated forms and in molded 
forms to package instruments, motors and 
smal] parts. Also gives load compression 
curves, compression ratios and other char- 
acteristics of rubberized hair to be consid- 
ered in package engineering. Armour 
Curled Hair Division, N. Benton Rd., Al- 
liance, Ohio, 
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Hose End And Assemblies 


Information on bulk industrial hose. per- 
manently-attached hose assemblies, swaged 
hose assemblies and ends, hose and swivel 
adapters, assembly instructions and instal- 


lation data can be found in a new 40-page 


catalog designed for quick reference and 
easy ordering. Resistance ratings of 
Butyl, Buna-N, Neoprene and Teflon are 
identified. The Weatherhead Co., 128 W. 
Washington Blvd., Fort Wayne, Ind. 
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Automatic Scanner 


— data sheet illustrates and describes 
Cs. an automatic windowless 
ae > especially suited for counting car- 
on 14 and sulphur 35 radio-chromatograms. 
age is mounted on drum that 
‘or ront of detector and records 

© on recorder. Radiological Service 


Co, ; 
“ig Inc., 28-224 Astoria Blvd., Long Island 
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High level precision in a 
Bourdon Tube Pressure Gauge can be 
achieved only by scientific design of tube section and scrupulous 
selection of material. 

The Bourdon Tube is a hollow, curved beam acted upon 
internally by fluid pressure in widely varying degree and af- 
fected, in some applications, by broad temperature ranges. Uni- 
form distribution of displacement throughout the gauge range 
and precise control of induced stress requires individual analysis 
of each gauge application. 

Using data and formulas developed by their own labo- 
ratory, Heise engineers specify a length-width ratio, wall thick- 
ness and all information for maximum performance in each ap- 


plication of their gauges. 
Pressure Ranges 15 to 20,000 P.S.I. Dial Sizes 82”-12”-16” 
Prices from $151.60 DELIVERY WITHIN 30 DAYS 


HEISE BOURDON TUBE COMPANY, INC. 


BROOK ROAD, NEWTOWN, CONNECTICUT, U.S.A. 
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ELECTRONIC 
ENGINEERS 





fi 
Here is an excellent opportunity 
for a challenging career with 


Fairchild working on a new 
U.S. Air Force Missile. 


Immediate openings exist for 
experienced and qualified elec- 
tronic engineering specialists in 
these challenging categories: 


SERVO MECHANISM 
DESIGN 


ANTENNA 
DESIGN 


SYSTEMS 
DATA ANALYSIS 


RADIO COMMAND 


RADAR 
SYSTEMS ANALYSIS 


p> new literature 





Contact Meter Relays 


Contact meter relays, instruments that 
both indicate and control almost any physi- 
cal condition that can be detected elec- 
trically, are found in catalog 4-C.  Infor- 
mation for ordering meter relays for use 
in original equipment or in self-contained 
packages is given. Also included are cir- 
cuits for different types of control action, 
API meters and auxiliary components. As- 


| sembly Products, Inc., Chesterland, Ohio. 
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High-Spced Counter 


Automatic control equipment including 
switching units, process control, 
and standard-size __light- 
beam photo-electric detectors, 
temperature thermistors, etc. are covered 
in a new brochure. A special data sec- 
tion introduces a new high-speed electro- 
mechanical digital counter. Manufactur- 
ing Division of Autron Engineering Inc., 
1254 W. Sixth St., Los Angeles 17, Calif. 
Circle 48L on Readers’ Service Card 


control 
sub-miniature 
projectors, 


Liquid-Level Switch For Aircraft 


Liquid-level switch, which uses radio- 
active material in its sensing element for 
control of fuel levels in supersonic aircraft 
and missiles, is described in bulletin 381-1. 
The bulletin also gives complete informa- 
tion on construction, operation, applica- 
tions, dimensions and specifications. Aero- 
nautical Division, Robertshaw-Fulton Con- 
trols Co., 401 N. Manchester Ave., Ana- 
heim, California. 
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Sostman Motion Transducers 


e Instrumentation Data Sheet 10.18-12 ex- 


| plains how Sostman Motion Transducers 
can be used with any Brown ElectroniK 
| instrument wherever linear or angular mo- 





Write today to: 
CHIEF ENGINEER 
P.O. BOX 134 


aE 
FAIRCHILD 


AIRCRAFT DIVISION © HAGERSTOWN 10, MARYLAND 
A DIVISION OF FAIRCHILD ENGINE AND AIRPLANE CORPORATION 


A 





114A 


| of reliability and accuracy. 
| plications, performance data, and construc- 


tion must be measured with a high degree 
Typical ap- 


tion features are illustrated. Minneapolis- 
Honeywell Regulator Co., Industrial Divi- 
sion, Wayne and Windrim Aves., Philadel- 
phia 44, Pennsylvania. 
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Mercury Computer 


e Attractive eight-page brochure describes 
and illustrates a new large-scale electronic 


The 


computer is said to be immensely powerful, 


digital computer known as Mercury. 


of enormous capacity, exceptionally fast, 
and providing facilities for the most ad- 
vanced techniques of programming.  Al- 
though completely the machine 
is principally used in performing calcula- 
tions of a scientific and technical nature. 
J. M. Hallett, publicity dept. mgr., Ferrant, 
Ltd., Hollingwood, Lancashire, England. 
Circle 51L on Readers’ Service Card 
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Sl CRYSTAL CALIBRATOR 
~ For calibration and frequen. 
cy : ; 

©) cy checking of signal gen. 
erators, transmitters, receiy- 
ers, griddip meters, and 
other equipment where a 
high degree of frequency 


accuracy is required, 


g 


4 


Frequency Range 
Model 111 - 250 Ke to 1000 Mec 
Model 111-B-100 Ke to 1000 Mc ff 


Frequency Accuracy £0.002% ie 
Write for Bulletin 160 Py 


MEASUREMENTS CORPORATION 


NEW JERSEY 


BOONTON »* 
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SALES 
ENGINEER 


OUTSTANDING OPPORTUNITY 
WITH NATIONAL COMPANY 
MARKETING UNIQUE 
ELECTRONIC EQUIPMENT 


Must be of executive calibre to 
contact top level personnel in 
Missile and Aircraft Industry. 
Experience in servo techniques 


preferred. 


Send resume to 
Box 2056 
c/o ISA Journal 
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RATES and MECHANICAL REQUIREMENTS 


classified advertising 


EQUIPMENT & SUPPLIES 


> Wanted or For Sale 
> Used Equipment 
> Books — Patents 
p> Materials — Services 


> Supplies — Miscellaneous 





Sixth Ave., Pittsburgh 22, Pa. 








INSTRUMENT MECHANICS — 
With experience on installing, and 
maintaining industrial instruments 
and control devices as common in 
chemical and refining application. 


The Dow Chemical Company 
Personnel Department 
Freeport, Texas 


SALES AND APPLICATION 
| ENGINEERS 


To market electronic transmission 
and control systems to process in- 
dustries. Locations in New England, 
Midwest, and Southwest. 


MANUFACTURERS REPRESENTATIVES 
WANTED to sell fast growing line of industrial 
thermometers, thermostats and liquid density 
controllers. Two territories now open surround- 
ing Dallas, Texas, and Atlanta, Georgia. 

PRECISION 

THERMOMETER & INSTRUMENT CO. 

1434 Brandywine St. ¢« Philadelphia 30, Pa. 





Instrument engineering experience 





required, sales experience desirable. 
Petroleum or chemical background 
preferred. 

Join independent division of estab- 








lished company enjoying rapid 





Louis, Chicago, 


land, Baltimore, St. 


los Angeles, and San Francisco 


who can start as trainees Previous 
instrument experience desirable 
tory. to H. E 


President, The Bristol Company 


Address reply Beane, 
Waterbury 


Connecticut 


SALES ENGINEERS WANTED for New Eng- 
Detroit, 


Prefer men 


with Electrical, Mechanical or Chemical En- 
fineering degrees. Successful applicants will re Industrial Controls Division 
ceive three months’ intensive training at factory Manning, Maxwell & Moore, Inc. | 
e onth ensive aining a actors ‘ 
Stratford, Connecticut 
in Waterbury, Connecticut before assignment to 
district office. Prefer men between 25 and 30 — 


sales and 
but not manda 
Vice 


growth and opportunity. 
Experienced development engineers 
also needed. 

Send resume to: 


Sales Manager 











ENGINEERING 
MANAGER 


Administrative responsibilities 








STAFF INSTRUMENT 
ENGINEER 


We have an opening at our Baton 
Rouge chemical plant for a staff 
instrument engineer with good op- 
portunity for advancement. Would 

responsible for technical service 
‘0 maintenance organization and for 
the instrument phase of project de- 
sign. Must recommend, and develop 
when necessary, all instruments for 
new installations. Must be able to 
work directly from flow diagrams in 
developing design and specifications. 
Minimum BS with from about 4 to 
15 years of experience some of which 
must be electronic instrumentation 
4s well as conventional instrumen- 
tation. Salary commensurate with 

ility and experience. Compre- 
hensive benefit plans. Interested 
Persons are invited to submit a com- 
plete resume of their training and 
experience to: 


R. S. Asbury 
Ethyl Corporation 
P.O. Box 341 
Baton Rouge, La. 





in the flow and pressure instru- 
ment field. We are seeking a 
man with at least 10 years en- 
gineering experience to direct 
the engineering activities and 
new instrument development 
work of our Instrument Divi- 


sion. 


Degree in mechanical or elec- 


trical engineering necessary; 
must have working knowledge 
of electronics and preferably 
some administrative experience. 


Age preference 35-45, 





Good salary plus profit sharing 
and other benefits. 


Write to J. B. | 


President, giving full resume. 


Meriam. 


The Meriam Instrument Co. 
10920 Madison Avenue 
Cleveland 2, Ohio 














DO YOU NEED 


@ ENGINEERS @ TECHNICIANS 
@ MECHANICS @ SALESMEN 


@ MANUFACTURERS 
REPRESENTATIVES 


Over 3,000 “Positions Open" 
listings were registered with the 
ISA Employment Service at the 
ISA Show in New York City last 
September. Conclusive proof 
that the ISA Journal is the 
logical means to quickly find 
the personnel to fill your open 
positions. 


ww 


Every month the ISA JOUR- 
NAL reaches the personnel you 
need, from engineering to sales. 
Use these Classified Advertis- 
ing pages to find “the right 
man for that position.” 


Rates and Mechanical Require- 
ments are listed at the top of 
this page. Deadline is 10th 
of month preceding month of 
issue. 


ISA JOURNAL 
313 Sixth Avenue 
Pittsburgh 22, Pa. 
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> coming events 


JUNE 1957 


June 9-14-—-Semi-Annual Meeting, American 
Society of Mechanical Engineers, Sheraton- 
Palace Hotel, San Francisco, Calif. Contact 
ASME, 29 W. 39th St., New York 18, N. Y. 


(Includes papers on instrumentation and control.) 


June 10-11—Second RETMA Symposium on 
Applied Reliability at the Hotel Syracuse, 
Syracuse, N. Y. Contact RETMA, Engi- 
neering Dept., 11 West 42nd St., New 
York 36, N. Y. 


June 10-14—-Symposium on Molecular Structure 
and Spectroscopy, sponsored by the Dept. 
of Physics and Astronomy at Ohio State 
University. Contact H. H. Nielsen, Ohio 
State University, Columbus 10, Ohio. 


June 11-13-——Western Plant. Maintenance and 
Engineering Show, Civic Auditorium, San 
Francisco, Calif. Contact Clapp and 
a ae 341 Madison Ave., New York 17, 

bse 


June 12-14—Operations Research Conference 
sponsored by Illinois Tech. Contact IIli- 
nois Institute of Technology, West 33rd 
St., Chicago 16, Il. 


(Includes papers on instrumentation and control.) 


June 13-15--Applied Mechanics Conference of 
ASME at University of Calif., Berkley, 
Calif. Contact D. B. MacDougall, Meetings 
a? ASME, 29 West 39th St., New York 
18, N. Y. 


*June 13-15-—Third National Symposium on In- 
strumental Methods of Analysis at Uni- 
versity of Chicago. Sponsored by ISA. 
Programming by Analysis Instrumentation 
Committee. Contact Herbert S. Kindler, 
Director of Technical Programs, ISA, 31% 
Sixth Ave., Pittsburgh 22, Pa. 


June 17-19-—National Conference of IRE’S 
Professional Group on Military Electronics 
at the Sheraton-Park Hotel, Washington, 
bD. C. Contact R. E. Frazier, Cornell 
i OK ane Lab., P. O. Box 235, Buffalo 
21 we 


June 17-20—-National Summer Meeting of In- 
stitute of Aeronautical Sciences, Biltmore 
Hotel, Los Angeles, Calif. Contact IAS, 
2 E. 64th St., New York 21, New York. 


(Includes papers on instrumentation and control.) 


June 17-21—-Annual Meeting of the American 
Society for Testing Materials at Chalfonte- 
Haddon Hall, Atlantic City, N. J. Contact 
ASTM, 1916 Race St., Philadelphia 3, Pa. 


June 19-21—-Annual Meeting of the Assn. for 
Computing Machinery, at the University 
of Houston, Houston, Tex. Contact ACM, 
2 East 63rd St., New York 21, N. Y. 


June 19-21-—-Heat Transfer and Fluid Me- 
chanics Institute at Cal Tech, Pasadena, 
Calif. Contact Peter P. Wegener, Jet 
Propulsion Lab., Calif. Institute of Tech- 
a 4800 Oak Grove Road, Pasadena 3, 

alif. 


*June 24-25-—Joint Meeting of ISA’s 7B Com- 
mittee on Automatic Controls for Heating 
and Airconditioning and ASHAE Guide 
Subcommittee on Controls. Contact N. J. 
Janisse, Johnson Service Co., 507 E. Mich- 
igan St., Milwaukee 1, Wis. 


June 24-26—American Society of Heating and 
Air Conditioning Engineers, Murray Bay, 
Quebec. Contact P. B. Gordon, 62 North 
St., New York 13, N. Y. 


June 27-July 1—Electronics in Automation 
Convention, sponsored by British Institu- 
tion of Radio Engineers at Cambridge Uni- 
versity, England. Contact BIRE, 9 Bed- 
ford Sq., London W.C.I., England. 


June 28—American Institute of Electrical 
Engineers summer general meeting, Shera- 
ton Mt. Royal Hotel, Montreal, Quebec, 
Canada. Contact AIEE, 33 W. 39th St., 
New York 18, N. Y. 


JULY 1957 


July 8-19—Sixth Annual TAPPI Course on 
Statistical Methods for the Paper Industry, 
at University of Washington, Seattle, spon- 
sored by the Technical Section of the 
Canadian Pulp and Paper Association & 
the Dept. of Chemical Engineering, Uni- 
versity of Washington. 
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“Denotes ISA Sponsored 
or Participating Meeting. 


8-19—Aircraft Accident § Investigation 
Summer Course, USC, Los Angeles, Calif. 
Contact USC, University College, Aviation 
Safety Division, University Park, Los An- 
geles, Calif. 


July 


AUGUST 1957 


August 19- 30—University of Michigan seven 
concurrent courses in Management Science 
and Computer Technology. Contact R. C. 
Wilson, 2038 East Engineering Bldg., Ann 
Arbor, Michigan. 


August 20-22—Liquid Scintillation Counting 
Conference at Northwestern University, 
Evanston, Ill. Contact Carlos G. Bell, Jr., 
Assoc. Prof., Northwestern University, 
Evanston, Il. 


Cow Palace and 
Francisco, Calif. 
Electron Tube 
Palo Alto, 


August 20-23—Wescon Show, 
Fairmont Hotel San 
Contact Donald B. Harris. 
Research, GE Microwave Lab. 
Calif. 


*Aug. 28-30—International Conference on Gas 
Chromatography at Michigan State Uni 
versity. Sponsored by ISA. Programming 
by Analysis Instrumentation Cuommittec. 
Contact Herbert S. Kindler, Directo 
Technical Programs, ISA, 313 Sixth Ave., 
Pittsburgh 22, Pa 


SEPTEMBER 1957 


Sept. 4-6—Magnetic Amplifiers Conference, 
sponsored by IRE and AIEE at the Penn 
Sheraton Hotel, Pittsburgh, Pa. Contact 
AIEE, 33 W. 39th St., New York 18, N. Y. 





*Sept. 9-13—12th Annual ISA Instrument- 
Automation Conference and Exhibit will 
be held at the Cleveland Auditorium. 
For more information contact H. S. 
Kindler, Director of Technical Programs, 
Instrument Society of America, 313 
Sixth Ave., Pittsburgh 22, Pa., or Ex- 
hibit Mgr. F. J. Tabery, 3443 So. Hill 
St., Los Angeles 7, Calif. 











23-25—Annual Meeting, Standards En- 
Society, Hotel Commodore, New 
Contact Herbert G. Arlt, Bell Tele- 
Murray Hill, N. 


Sept. 
gineers 
York. 


phone Laboratories, 


Sept. 24-25—Annual Industrial Electronics 
Symposium, sponsored by IRE and AIEE 
Morrison Hotel, Chicago. Contact H. L. 
Torbarino, 10 W. 35th St., Chicago 16, Il. 


OCTOBER 1957 


Conference, 
d. &. 
Ran- 


Oct. 7-9—National Electronics 
Sherman Hotel, Chicago. Contact 
Powers, Executive Secretary, 84 E. 
dolph St., Chicago 7, Il 

Oct. 23-24—Computer Applications Symposium, 
in Chicago. Contact Rantner, 
Armour Research Foundation, III. In- 
stitute of Technology, 10 W. 35th St., 
New York 22, > # 


Oct. 24-25—Annual Display of Aviation Elec- 
trical Equipment, Pan Pacific Auditorium, 
Los Angeles, Calif., sponsored by Aircraft 
Electrical Society. 


NOVEMBER 1957 


Symposium of 
Entitled “New 
Evolved from 
Contact Warren 
2100 Arch §&t., 


*Nov. 7-8—Seventh Annual 
ISA’s Philadelphia Section. 
Ideas in Instrumentation 
Nuclear Developments.” 
Brand, Conoflow Corp., 
Philadelphia 3, Pa. 
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